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of the welded connections 
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JLLOW STRUCTURAL 
STEELWORK 


aggregate conveyor, built by Penfolds (Builders’ Merchants) Ltd., for 
tady-mixed concrete plant, Rectangular Hollow Sections were used. 


A wide range of sizes is available: square from 1” to 5” and 
rectangular from | {” x 43” to 6” x 4”, all conforming to the material 
Specification of BS 1775, Grade 16. 

Our technical representatives will gladly give advice where 
Projects incorporating hollow structural steelwork are involved. 
nphlet giving full dimensions, properties and prices will be sent on 
tion to Stewarts and Lloyds Limited, Structural Steel Department, 
treet Chambers, Birmingham |. Telephone: Midland 2700. Telex 33333. 
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With Klinger liquid level gauges you are assured of | 

level accuracy. All Klinger gauges combine the virtue of clear 

visibility, simplicity and strength. In a wide range for 

every application of Oil, Steam, Chemicals etc. Pressures up to 
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DRIVE FOR SMOOTH PRECISION 
WITH INDUSTRIAL DIAMONDS 


























The finest pistons are turned with diamond tools and, 
for matching precision, their conrods are honed with 
diamonds. 

Industrial diamond tools cut, grind, and polish with 
unsurpassed speed and accuracy and so make a vital 
contribution to increased efficiency and production in 
thousands of engineering processes. 


To find out if diamond abrasives, diamond tools, or 
diamond impregnated wheels can help you in your 
problem, please get in touch with the Industrial 
Diamond Information Bureau. This Bureau is backed 
by the world’s largest laboratory devoted to diamond 





| 

( 

; ; 

technology-The Diamond Research Laboratory in 
Johannesburg. For information and advice, without 
obligation, please write to the address below. 
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The Industrial Diamond Information Bureau sI 
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LONDON TRANSPORT AND THE VICTORIA 


LINE 

The policy of London Transport is of special interest 
in the light of the road/rail controversies now current, 
since it operates road transport services and underground 
services on a large scale. If, therefore, practical guidance 
on the “integration” of road and rail were sought, it 
might be expected that the experience of London Trans- 
port would render that body well able to give it. The 
review “London Transport in 1960” (see page 483 here- 
with) fails dismally to fulfil such expectations. 

Many of the arguments put forward seem to have, 
as their most immediate objective, authorisation of con- 
struction for the projected Victoria line, and expansion 
of the Underground generally is suggested as the best 
basis of handling future public transport requirements in 
London. “There should be much more _ intensive 
dormitory development in appropriately chosen suburbs 
... accretions of population should be settled in areas 
where the labour shortage is acute and — for the benefit 
of those who do not find local employment —where 
there is already spare transport capacity or will be in the 
future, allowing for the modernisation proposals of 
British Railways and current plans for the expansion 
of the Underground system, including the construction 
of the Victoria Line.” 

In spite of this preference for the Underground, it is 
the road services of the London Transport which 
balance its books. In 1960 receipts for road and rail 
respectively were about £57,000,000 and £26,500,000 
(gross) and £5,500,000 and £2,500,000 (net) with osten- 
sibly about an equal margin of profit in both cases. 
However, of the roughly £8,000,000 surplus over work- 
ing expenses £6,500,000 was required as contribution to 
central charges. The L.T. loan account stands at nearly 
£160 million, and it appears that something like three- 
quarters of this capital sum relates to the Underground. 
Even with the chaotic road conditions of to-day, then, it 
is the buses which are paying. Should it be possible to 
improve the roads, or even to have special tracks for 
buses only on some routes, their economy would be 
vastly improved. It is difficult to relate this fact to the 
assertion in the review that “the passenger load which 
can be carried in each direction by an underground rail- 
way would, if carried in cars, need sixteen lanes of 
motorway or fifty-seven lanes of ordinary street. In other 
words,| mile of tube railway costing £5,000,000 is worth 
5 miles of urban motorway costing nearly five times as 
much”. Now that there is a traffic engineering study 
group at the Institution of Civil Engineers, at least it 
should be possible for its more academically minded 
members to formulate theoretical capacities for the basic 
elements of different transport systems and reduce them 
{0 a comparable basis. The more ill-disciplined claims 
for various systems could then be put in rational per- 
spective. But, returning again to the general argument 


in the London Transport’s review, it would seem that 
there are a number of passages in it which express far 
too pessimistic a tone about the future of buses on the 
roads. Construction of the Victoria Line would add to 
the annual losses of London Transport, and would cost 
a sum equal to five or six years’ expenditure on roads 
in London at the increased rate recently authorised. It 
would be a good principle if all the public and 
nationalised bodies demonstrated the financial attractive- 
ness of all their new projects, as an essential pre-requisite 
to authorisation. The Victoria Line would, from the 
civil engineering point of view, be a fascinating job. Its 
usefulness and convenience to travellers on the Under- 
ground where “at many important points an acceptable 
standard of convenience and comfort is not, at times, 
being offered” is also undoubted. But it does not meet 
the acid test of financial profitability, and would com- 
pare unfavourably, in economic terms, with many, if not 
all, of the major road projects in London. Its construc- 
tion therefore merits, in our view, only a low priority 
whilst the rate of expenditure on roads remains so dis- 
proportionately low. 


TIMBER ENGINEERING 


International conferences on somewhat specialised 
technical and scientific subjects continue to become more 
numerous and this week yet another one has been in 
progress at Southampton. The first international con- 
ference on timber engineering has been organised by 
Southampton University and the Timber Development 
Association, and has attracted quite an impressive and 
truly international collection of contributions in the form 
of technical papers. “Looking at structural history it is 
clear that timber was one of the major structural 
materials in the eighteenth century and before — ships 
and windmills for example. It was still in use for some 
spectacular bridges and roofs in the early railway age. 
Then, in Britain, iron won, followed by steel and con- 
crete. Of course in some countries the structural tradi- 
tion in timber continued more or less unbroken, but here 
the cut was complete and only recently has there been a 
rebirth of interest in timber engineering, and this rebirth 
has not been without problems.” So wrote Mr. J. M. 
Sutherland in his paper “The Prejudice Against 
Structural Timber.” He went on to suggest several pos- 
sible lines of development and concluded “The future 
for structural timber could be very rosy indeed, but I 
suggest that those with an interest in it must choose 
between either full industrialisation or just the preserva- 
tion of a craft.” 

Many of the papers before the conference dealt with 
researches and problems which though fascinating were 
somewhat specialised. There was, for instance, a paper 
from Sweden on the theoretical analysis of yield and 
strength of nailed joints; others on some aspects of glued 
laminated construction and so on. The contribution 
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from Southampton itself was especially noteworthy; 
it included a paper from Professor Morice and Mr. 
B. M. Annette on the use of computers in structural 
design, which, apart from considering applications to 
design in timber, suggested that the range of usefulness 
of computers could be extended beyond structural 
analysis to the field of structural design as far as a 
consideration of the effect of the proportions of a struc- 
ture upon unit costs. In addition, there was a paper 
on the design of timber shell roofs by Mr. H. Tottenham. 
Shell roofs, and particularly the hyperbolic paraboloid, 
have been very successfully constructed in timber 
over the past few years, so this paper attracts special 
interest. Mr. Tottenham concluded “Although a variety 
of forms of shell roofs can be designed in timber there 
is a dearth of experimental evidence to check the design 
methods. Site investigations tend to have even less 
validity with timber shells than they do for reinforced 
concrete shells owing to the variability of the properties 
of timber, and the rapid changes of strain that occur with 
changes of humidity of the surrounding atmosphere. The 
forms of roof for which the design methods may be con- 
sidered satisfactory are the cylindrical shell, the spherical 
shell and the elliptical shell. These then are the most suit- 
able for immediate laboratory investigations. The great 
popularity of hyperbolic paraboloid and allied shapes 
among architects raises more serious problems. Con- 
siderable research is required both in the theoretical and 
experimental field in order that more adequate design 
techniques may be evolved. It is here that co-operation 
with research engineers concerned with isotropic shells 
is important.” 


WELDING AND EXHIBITIONS 


An exhibition of welding and allied equipment is being 
organised by the Institute of Welding. It is to be held 
at Buxton at the same time as the 1962 Spring Meeting 
of the Institute. The subject of the meeting next year 
will be welding for power generation and we are in- 
formed that nearly thirty papers will be presented for 
discussion and, as is usual on these occasions, a number 
of displays and demonstrations as well as visits to works 
of interest are being arranged. The exhibition will cover 
all processes and techniques in which the Institute is 
primarily concerned, including welding, brazing, solder- 
ing, hard facing, metal spraying, &c. Sections will be 
devoted to research and education and there will be a 
display of illustrations of welded construction by the 
industrial corporate members of the Institute. 

The welding industry has never before, we think, held 
an independent exhibition of its own. Every two years, 
however, it contributes a section to the Engineering, 
Marine, Welding and Nuclear Exhibition held in Lon- 
don. But that exhibition, it will be recalled, by in- 
cluding such sections, has acted in the past as a foster- 
father to a number of specialist exhibitions now held 
at regular intervals independently. Are we about to see 
once more the breaking away of a specialist branch from 
that exhibition? We rather hope not. For some time 
opinions have been expressed that too many exhibitions 
are held in this country and whether the manufacturers 
concerned will in fact be found ready to show their 
products at yet another exhibition remains to be seen. 
Will they prove willing to face the now substantial 
expenses involved in displaying equipment at yet another 
show? An exhibition concurrent with the holding of a 
conference of those engaged in the welding industry must, 
of course, arouse interest; but some firms may feel that 
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it is not easy to justify representation unless the 
organisers can promise the attendance of an appreciable 
number of potential purchasers other than delegates, As 
Buxton is within reasonable reach of a number of jp. 
dustrial centres the optimism expressed by the organisers 
may well prove justified. If so will the welding industry 
desert the Engineering, Marine and Nuclear Exhibj- 
tion? We cannot help wondering whether fragmentation 
into so many specialist exhibitions is really wise. Were 
adequate halls and grounds available — as they ought 
to be near the centre of London — we suggest this 
tendency towards such fragmentation might be reversed, 


EXECUTIVES IN THE AIR 

The development of a market for “executive” aircraft 
has encouraged several manufacturers of ancillary 
apparatus and accessories to make special efforts in this 
direction. We noticed at Farnborough that the maker of 
a navigational system has produced a booklet aimed 
specifically at the executive customer. A clear explana- 
tion is given of how the system works, and the services 
available, while in the final pages five users record their 
satisfactory experiences. The cover design of this enter- 
prising publication shows a business conference in pro- 
gress in the air, the door from cabin to cockpit swinging 
open to reveal the pilot confidently consulting the 
instruments which are guiding the high-power party to its 
destination. The ubiquitous transistor is also prominent 
in this field, in miniature communication equipments 
which can be expanded on the unit system to provide 
the executive aircraft with telephony and navigation 
services similar to those of a small airliner. On the 
ground, also, executive air travel is having its effect, for 
preparations are being made to meet increased loads on 
the direction-finding facilities of small airfields. One 
firm has developed a direction-finder working on the 
Doppler principle for such situations, claiming con- 
sistency of bearings, freedom from site errors, and easy 
maintenance, with special emphasis on the last-named. 
Small airports called on to handle growing traffic are 
likely to find recruitment of specialist maintenance staff 
a major problem. Ground d/f tended to be lost sight of 
during the development of more advanced aids for large 
airports, but it has been the subject of continuous study 
in the expectation, now justified, of a return to 
importance with the growth of private air travel. 

Weather radar might seem an excessive refinement for 
the executive aircraft, but it no doubt has its justifica- 
tion in the climate of this country, particularly when it 
can be used also as a navigational drift sight. This can 
be done with a lightweight equipment now being 
marketed “for the executive.” These are merely a selec- 
tion of the steps being taken to meet the requirements of 
this market. There are opportunities for adapting many 
other kinds of equipment to its needs, much of it already 
in existence for airline and V.I.P. aircraft. A large part 
of this used to be lumped together under the unlovely 
name of “comfortisation” equipment, meaning lighting, 
heating, catering appliances and the like. No doubt tea 
and coffee breaks run through industry from the shop 
floor to executive level, ensuring a continuing demand 
for the heated beverage containers, hot cups, urns and sO 
on originally developed for the airline market. Looking 
somewhat further ahead, facsimile transmission of 
documents might be a useful method of bringing 
memoranda to the notice of the elusive executive who 
can only be cornered when in the narrow confines of his 
aircraft. 
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THE T.U.C. SCENE 

Two points, which it seems fairly safe to assume both 
management and government have constantly in mind, 
were, nevertheless, given a well-deserved “public airing 
by Mr. E. J. Hill in his presidential address to the ninety- 
third annual session of the Trades Union Congress 
recently held at Portsmouth. First, he drew attention to 
the shortage of factory inspectors. With less than 450 
inspectors trying to cover a quarter of a million work- 
places, the best they can manage in the general run of 
workshops is an inspection once in every few years. 
It was not surprising, bearing in mind the number of 
accidents which occur daily in industry, that Mr. Hill 
referred to the shortage as an “alarming situation.” The 
situation would not be satisfactory, he added, until 
inspections were made every year. Mr. Hill went on to 
criticise the medical supervision in factories, which, he 
suggested “scarcely existed.” But the “bigger scandal,” 
he stressed, was that since the facts were put on public 
record more than three years ago next to nothing had 
been done. He was delighted to read a few weeks 
ago of the backing the British Medical Association gave 
to the idea of an industrial health service, and he 
regarded as good news, the Nuffield Foundation’s offer to 
make more money available for starting health schemes 
for groups of small factories. But what sort of social 
values did the community have, Mr. Hill asked, when it 
relied on charitable institutions to safeguard the most 
precious of all things, human health? 

Although, following Mr. Hill’s speech, the first day 
of the T.U.C.’s conference had ended on a rather sombre 
note with the formal expulsion of the Electrical Trades 
Union, the remaining delegates did not allow this to 
dampen the enthusiasm with which on Wednesday they 
unanimously rejected the Chancellor’s appeal for wage 
restraint, and also passed an emergency motion 
sponsored by the eight Civil Service unions deploring 
the imposition of a pay pause on Civil Servants and 
describing the Chancellor’s interference with arbitration 
as “particularly dangerous.” Later the same day Congress 
approved a composite motion deploring the Govern- 
ment’s proposals made in the White Paper on the 
reorganisation of the nationalised transport undertakings. 
The motion stated that the proposals precluded the 
possibility of an integrated and co-ordinated transport 
system, and condemned the Government’s intention to 
abolish the British Transport Commission and to 
“regionalise” further the railway industry. Other sub- 
jects debated during the week included the joint state- 
ment on defence issued by the T.U.C. and the Labour 
Party, which was approved, and the unilateralist motion 
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put forward by Mr. F. Cousins, Transport and General 
Workers Union, which was rejected. The General 
Council’s policy statement agreeing in principle to the 
opening of negotiations with the European Economic 
Community was approved on Tuesday. On Thursday, a 
motion calling upon the General Council to institute a 
“vigorous” campaign with the object of convincing the 
Government and industry that a forty-hour week without 
loss of pay must become operative without delay, was 
approved. The conference ended in holiday mood, the 
last motion carried, asking the General Council to make 
every effort to ensure that May | becomes a National 
holiday. 

Now that the annual session of the Trades Union 
Congress is finished for another year and the air has 
been at least temporarily cleared of such irritants as the 
E.T.U. problem and the defence question, trades 
unionists will no doubt feel freer to concentrate on 
purely industrial matters and the improvement of the 
economic and social conditions of their members. This 
after all, it seems to us, is where their main task lies. 


CONSTRUCTIONAL WORK OVERSEAS 


Although the latest figures from the Ministry of Works 
(given on page 448 last week) for constructional work 
overseas show an increase in the work done by British 
contractors for the year ended last March, there is also 
a disturbing trend shown. British civil engineers — con- 
sultants and contractors — have traditionally carried on 
a large volume of work overseas, and since the war, they 
have been successful in building up this business again, 
in spite of changing conditions, such as the independence 
of former colonies, and, on the contractors side, much 
increased competition from other countries. The figures 
now published show, for the first time since 1955, a drop 
in the value of new contracts gained — quite a serious 
drop from £131 million to £98 million. Several reasons 
for the drop are suggested by the Ministry of Works, one 
of which is that more work at home has left fewer 
resources for overseas tendering. This is the reverse of 
the argument often heard, when, for instance, the 
Government or some public body is being pressed to 
undertake large-scale constructional work, that a large 
volume of work in progress at home helps exports by 
building up a fund of experience which aids overseas 
tendering. But whatever the true reasons, overseas 
tendering must inevitably be a hazardous business, 
and British contractors have at least, a record of many 
years of success in it. It may well be that last year’s 
reverse was temporary only, and that redoubled efforts 
will again bring a greater rate of successes in the future. 





“* Morris’ VALVES ”” 

“ This invention, by William Morris, of Deptford, has for its object 
improvements in valves. In constructing valves, according to the 
invention, vulcanised india-rubber is applied in such a manner that 
the pressure of water or fluid which causes the valve to open is com- 
pelled to extend the vulcanised india-rubber which forms the valve, 
and not simply to bend or deflect it, as in valves heretofore constructed. 
The vulcanised india-rubber being extended by the pressure, when 
the pressure is withdrawn immediately springs back, and closes the 
opening much more promptly than if the valve closed only by its own 
weight, or by a pressure in the opposite direction to the first ; this 
Prompt closing of the valves is very important in pumps of large 
size. The following is the method preferred for arranging the valve, 
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say, for example that of a pump. It consists of a cylinder closed at 
one end and open at the other to the source of supply ; in its periphery 
all around a number of slits or openings are formed, and over the 
cylinder a ring of vulcanised india-rubber is sprung, and is secured at 
one edge, or otherwise, to the cylinder ; the vulcanised india-rubber 
ring is of sufficient depth to cover closely the openings in the cylinder, 
and will thus effectually prevent water or fluid passing from the ex- 
terior to the interior thereof, but, should there be a pressure of fluid 
within the cylinder, the vulcanised india-rubber ring stretches and 
allows the fluid to pass through the openings in the cylinder. For 
valves of large size several cylinders, constructed as above described, 
are mounted and furnished with india-rubber rings one above the 
other, the whole of the cylinders communicating interiorly the one 
with the other.” 














468 


Half a Million Constant-Velocity 
Universal Joints 


Just under two years ago Hardy Spicer, Ltd., a member of the Birfield Group, 


started to produce the Birfield constant-velocity universal joint. 


To date 500,000 


of these joints have been made. No case of failure in service has been reported. 


ARDY SPICER, Ltd., and its pre- 

decessor, Edward Hardy and Co., Ltd., 
have been supplying parts for cars since 1903. 
Specialisation in universal joints and trans- 
mission shafts followed the introduction, in 
1914, of a laminated fabric disc universal 
joint known as the Hardy patent flexible 
coupling. Various factories were occupied 
at different times, but in 1954 an existing 
works at Chester Road, Erdington, Birming- 
ham, 24, was bought, the buildings were 
demolished, and a new factory was erected 
to centralise production. In due course 
outlying factories were closed, and the 
whole range of Hardy Spicer equipment is 
now made at Erdington, as well as the 
Birfield joint. To-day the Erdington factory, 
with a site area of 21 acres, has buildings 
covering 757,224 square feet and employs 
2500 workpeople. Manufacture of all the 
products is on a flow line basis. Many of 
the production processes follow normal 
engineering practice and use orthodox 
machine tools, but a large part of the 
machining and assembly work, which is of a 
specialised nature, is of necessity carried out 
on machines designed by the company or 
modified to suit its needs. This applies 
particularly to the Birfield joint, but special- 
ised machines are to be found throughout 
the factory. It is of interest to note that a 
large proportion of the forgings and pressings 
used in the Erdington factory is brought by 
canal from the works of Forgings and Press- 
work, Ltd. (another Birfield company) a 
few miles away. Three boats and a tug 
owned by Forgings and Presswork transport 
some 600 tons of components a week. The 
handling is mechanised at both ends, and 
canal transport has proved to be both cheap 
and expeditious. 

Manufacturing equipment at Erdington 
includes a continuous-weld tube mill made 
by the Yoder Company, Cleveland, Ohio, 
U.S.A., which produces from cold rolled 
steel strip the majority of the tubing used for 
Hardy Spicer propellor shafts. Splines on 
slip stub shafts are cold formed on a “ Roto- 
Flo” spline roller made by the Michigan 
Tool Company, of Detroit, U.S.A., and 
needle rollers, which number about 12,000,000 
a week, are not only made automatically but 
are automatically gauged for length and 
diameter in specially-designed machines. All 
shafts are dynamically balanced before 
despatch on electrically-operated balancing 
machines, most of which were made by Carl 
Schenck Maschinenfabrik, G.m.b.H., Darm- 
stadt, Germany. These machines incorpor- 
ate spot welding heads, by means of which 
small out-of-balance correcting weights can 
be welded in position immediately the test 
has been made. A further, check, test is run 
when the weights have been welded on. 

A large section of the Erdington factory 
is devoted to the production of the Birfield 
constant velocity universal joint, and here 
again much of the machinery used is of 
special design. The Birfield joint is used in 
the British Motor Corporation’s Morris 


**Mini-Minor” and Austin “Seven” range, in 
the Italian Lancia “Flavia”, and in the Swedish 
“Volvo.” The unconventional Ferguson four- 


wheel drive car has eight Birfield joints, and 
similar joints were supplied for the “ Blue- 
bird’ car which attempted to break the 
world’s land speed record in 1960. A further 
set of joints is being supplied for the next 
attempt. At present about 10,000 Birfield 
joints are being made each week, but orders 
and enquiries have been received from other 
users besides those mentioned and arrange- 
ments are in hand to increase the output by 
50 per cent to meet the estimated future 
demand. 

Before the advent of the constant velocity 
joint it was not possible to transmit uniform 
rotary motion from one shaft to another 
without employing a gear mechanism. Prior 
to that time universal joints were based on 
the centuries-old principles of Hooke and 
Cardan. These joints employed similar 
yokes connected to the driving shafts and 
pivotally connected to a central block with 
cross pins. Even to-day in non-constant 
velocity universal joints the same basic 
principles are used. While pin type universal 
joints can be made precise and rugged, 
inherent in their basic principles is their 
inability to transmit motion from one shaft 
to another uniformly. Pin or yoke type 


joints cause slight speed fluctuations which 
occur in the driven shaft four times during 
The speed fluctuations 


each revolution. 
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inner race. Between these two 


cage which serves to centre the ions 
outer races spherically and at ajj , 


maintains six driving balls in the oo, 
positions in their respective tracks, - 
The illustration further shows how Motion 
is transmitted by the hardened steg] ball 
rolling in their meridian tracks, Constant 
velocity is achieved by the track geometn, 
which steers the balls with the cage s0 that 
they always lie in a plane which Disects the 
angle between the driving and driven g 
no matter what the shaft angle may be. J, 
this respect they operate much like a pair of 
bevel gears, in which the teeth are 
by an intermediary member adjustable to the 
change of bevel angle. 

A characteristic feature of the joint (ang 
indeed of all constant velocity joints) is the 
symmetrical layout with respect to a third 
member such as the balls and ball 
shown in Fig. 1. In most cases the value of , 
novel design can be judged immediately by 
the presence or lack of such a third member 
and/or the symmetry of the adjoining driving 
and driven members. 

The earlier Rzeppa joints were arranged 
with concentric inner and outer tracks, but 
no ball could move independently of the 
others because of the common ball cage, 
In order to locate the balls in the proximity 
of zero joint angle, a special piloting device 
was fitted consisting of a pilot and a saucer. 
shaped spherical segment which formed a 
continuation of the ball cage. The required 
action to bring the balls and cage into correct 
relation with the shaft angle was obtained 
by means of a pin-shaped lever having three 
bearings—in the inner race, outer race and 
pilot. Beyond an operating angle of about 
10 deg. this device was not necessary, the 
crossing of tracks being sufficient for positive 
ball and cage positioning. 


a 




















PATHS (INNER) 





SECTION ON X.X. 


BALL - TRACK CONTACT 





PATHS (OUTER) 


Fig. 1 


become more severe as the joint angle is 
increased, and, in many cases, may be such 
that damage to the joint and drive compo- 
nents result. 

A design applying a known principle to 
solve these problems was evolved by A. H. 
Rzeppa over twenty-five years ago, and has 
proved itself during this time in thousands of 
applications in a wide range of industries. 
Constant searching after perfection has 
resulted in developments which are now 
covered by British Patents Nos. 637718 and 
637780, joints which are manufactured only 
by the Birfield Joint Division of Hardy 
Spicer, Ltd. 

As can be seen from Fig. | the joint consists 
basically of an inner race having a spherical 
outside diameter and six meridian tracks, 
and an outer race with spherical bore and 
six meridian tracks mating with those of the 





The British-made angular contact Birfiel 
joint differs fundamentally from  carlit 
designs in the geometry and cross sections af 
the tracks. The tracks are elliptical in ctos 
section and the geometry is such that when 
a ball of the correct size is fitted into mating 
tracks the contact line passing through the 
tracks and ball makes a pressure angle 0 
45 deg. to the tangent.  Instantaneol 
curvature of the track ellipse in a plane # 
right angles to the shaft at the point of cor 
tact with the balls is determined by desi 
to have a conformity factor of 1 -02 times the 
ball radius (Fig. 2) : thus in cross section 
will be observed that the contact conditions 
of the ball with the tracks can be likened ® 
those obtaining in an angular contact? 
bearing. It is from this special desiP 
feature that the joint gets its descripti? 
“ angular contact constant velocity jou 
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- pois OF TRACK ELLIPSE ———> 










PROJECTION OF BALL - TRACK 
CONTACT ELLIPSE (OUTER) 


EVOLUTE OF THE 
TRACK ELLIPSE (OUTER) 





Fig. 2 











NOTE :- 





/ 
PROJECTION OF BALL - TRACK 
CONTACT ELLIPSE (INNER) 


The advantages of the Birfield joint are : 

(a) The contact area of the ball with its 
tracks can be controlled and, by design, the 
mean pressure in the contact area can be 
limited to any desired value. 

(b) In the earlier designs of Rzeppa joints 
the ball tracks were grooves of the same radius 
as the ball plus a small running clearance ; 


CONTACT AREA STARTS 
AT EDGE OF TRACK 





SHADED AREA SHOWS 
PRESSURE DISTRIBUTION 
IN CONTACT AREA 





ELUPTICAL CONTACT AREA 
REMOTE FROM EDGE 
OF TRACK 


LINE OF FORCE DUE TO 
TORQUE TRANSMITTED 
- (BALL IN COMPRESSION) 





Fig. 3 


by reason of this fact the highest ball contact 
Pressure was at the unsupported edge of the 
tracks. Under sustained heavy loads or 
shock this resulted in a spread of track 
material into the unsupported zone, which 
closed onto the cage with consequent galling 
and the eventual seizure of the cage. In the 





EVOLUTE OF THE 
TRACK ELLIPSE (INNER) 


INNER RACE 


INNER AND OUTER TRACKS 


SHOWN SEPARATED FOR 
CLARITY. 





Birfield joint this cannot occur as the contact 
zone between ball and track is positioned 
and controlled: thus even under loads 
corresponding to 100,000 Ib per square inch 
torsional stress in the shaft, the load-carrying 
contact areas are fully supported and well 
away from the edge of the track, thus endow- 
ing the angular contact type of joint with 
the ability to withstand unusually heavy 
torque or shock loads (Fig. 3). 

(c) Due to the elliptical cross sections of 
the tracks having a 45 deg. pressure angle the 
inner race is, within limits, self-centering, 
thus distributing the load evenly between the 
six load-transmitting balls. 

(d) A further most important advantage 
derives from the fact that the mating tracks 
are no longer formed from a common centre, 


Computing and 
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but from two centres symmetrically located 
about, and fixed an equal distance from, 
the joint centre, with the result that the 
contact points of the ball with the mating 
tracks lie on the projected surface of a cone, 
whose apex angle is twice that of the pressure 
angle selected. The loci of the tracks are 
thus on the base circle of the cone. The result 
of this improved track geometry (Fig. 2) is 
that the two mating track contact lines are 
crossed at an angle of something greater 
than 10 deg. when the shafts are at zero 
angle, thus achieving positive steering of the 
balls and cage into an angle which exactly 
bisects the shaft angle without the use of the 
special device which had hitherto been 
necessary. 

Angular contact Birfield joints are avail- 
able in bell types in normal sizes correspond- 
ing with shaft diameters ranging from } in 
to 3in. 

Bell type joints are primarily designed as 
power steering drives for front drive axles or 
articulated driving axles with independent 
wheel suspension. The outer race is shaped 
spherically, open on one side and with the 
other side forming the driving shank which 
is an integral part of the bell-shaped forging. 
These joints are capable of 42 deg. deflection. 
Lubricant seals are generally provided as 
part of the joint but can be embodied in the 
axle hub housing or furnished separately in 
non-revolving swivel housings surrounding 
the joint and having a flange for fastening to 
a suitable face of the wheel hub. 

All joints have six driving balls fitted in 
hardened and ground angular contact 
tracks transmitting torque simultaneously. 
They are equally effective in either direction 
of rotation. A closely fitting ball cage holds 
the balls in correct alignment. The joint 
assembly has considerable thrust capacity in 
either direction and no external supports are 
required to preserve the alignment of in- 
dividual joint parts. Only one shaft— 
either at the driven or driving end of the 
joint—trequires location. The complete unit 
can be handled, mounted or removed from 
an assembly without loss of internal align- 
ment. 


Data Processing 


A commercial bureau housing the first production KDP\0 data processing system 
has been added to the existing computing centre of the English Electric Company, 
Ltd., Data Processing and Control Systems Division, at Kidsgrove, Stoke-on- 


Trent. 


Final tests of a new small-scale industrial computer, KDN2, are in 


progress at the establishment, and computing techniques and components are 
embodied in the variety of “* made to measure”’ monitoring and control systems 
produced at the Kidsgrove works. 


HE close connection between the appara- 

tus of computing, data processing and 
control systems based on logic circuits was 
evident during an inspection last week of the 
Kidsgrove factory and computer bureau of 
The English Electric Company, Ltd. It is 
some two years since the company’s Data 
Processing and Control Systems Division 
was established, since when it has doubled in 
size and extensions costing £750,000 are 
being built and equipped. Eventually the 
new buildings will house the KDP10 data 
processing system (Fig. 5) which is installed 
at present in temporary quarters. This is the 
first production version of the system and is 
supplementing the work already undertaken 
at the bureau on DEUCE computers by 
providing a service for commercial organisa- 
tions, industries and public undertakings 
where the requirement for billing, stock 
control, progressing of accounts and similar 


work justifies the use of automatic data 
processing. 

The KDP10 is a medium data processing 
system with a high-speed magnetic core 
memory built up in units of 16,384 characters’ 
capacity, each unit consisting of four 64 by 
64 core plane modules. Up to 262,144 
character locations can be provided. The 
store and the selection logic unit are housed in 
the same cabinet. At Kidsgrove up to four 
paper tape readers operating at 1000 characters 
per second can be used for putting informa- 
tion into eight magnetic tape units. Informa- 
tion can be transferred from punched cards 
to magnetic tape at the rate of 425 cards per 
minute. 

The control console is laid out to provide 
comprehensive monitoring of the equipment 
and localisation of faults by means of light 
signals. These arrangements occupy the 
greater part of the unit, the system-operating 
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Fig. 2—A KDN2 computer on test. This is a small-scale general-purpose o 


Fig. 1—Aligning the print roller of the electro-mechanical printer of a KDP10 , 
process control machine with other applications as a unit of larger systems 


data processing system 





Fig. 4—Assembly Of logic units for operational control during the changing af 
nuclear reactor fuel elements 


Fig. 3—Testing circuits of a temperature-monitoring equipment for nuclear 
reactors 























TH 


themselves being grouped on a 
contr gin by 10in panel. 
Output is by means of a high-speed electro- 

hanical off-line printer (Fig. 1) operating 

rmally at rates between 600 and 900 lines 
no minute. The printing mechanism is 
hased on a steel roller on which are embossed 
the fifty-one printable characters. Each 
haracter appears 120 times, and like charac- 
a are arranged in rows along the roller. 
As the roller rotates, a particular row is 
brought opposite a line of 120 hammers. 
Wherever that character Is required in the 
line being printed, a hammer 1s activated in 
the appropriate position along the line. 
The hammers impact paper against ribbon 
and ribbon against character. Each character 
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One of its features is that it accepts “ straight ” 
user language programme instructions ex- 
pressed in a new modular instruction code. 
Further simplification of programming is 
achieved by a “nesting” store, which 
relieves the programme and the. machine of 
so-called “ housekeeping” operations, such 
as routine transfers of blocks of figures, thus 
enabling more useful work to be obtained 
from programmes than hitherto. A “ nest- 
ing” store is in effect a series of sixteen 
registers each holding a column of items of 
data, with the rule that an incoming item joins 
the column at the top and causes all the items 
already present to move down one place. 
Similarly an item can be transferred out of 
the column only from the top, and when this 





Fig. 5—Control console and peripheral equipment of a KDP10 installation 


row is treated in turn until all the characters 
in the line have been printed, whereupon the 
paper is shifted on. A full cycle of the roller 
is not usually necessary and it is because of 
this that limited character ranges can be 
printed at speeds in excess of the nominal 
rate. 

The printed unit may be used on-line with 
the computer as a high-speed means of 
output, horizontal and vertical tabulation 
being controlled directly by the computer. 
A limitation in these circumstances is that 
printing cannot exceed 600 lines per minute, 
even for restricted data ranges. 

Further KDP10 systems are being built for 
use by insurance, electricity and banking 
undertakings. Typical of the work to be 
undertaken by a system to be installed in 
the premises of a public utility are maintaining 
accounts records for one and a half million 
consumers, producing 25,000 bills daily, 
updating the records for 30,000 cash receipts 
and 27,000 meter readings each day, and 
making 10,000 miscellaneous entries. This 
work, including printing, will not exceed 
6} hours, leaving the machine free for opera- 
tions such as stores control and engineering 
use, 

A KDF9 computing system will be added 
later to the resources of the Kidsgrove 
bureau and will be one hundred times as fast 
as the DEUCE machines operating at present. 





happens all the remaining items move up one 
place. Arithmetic and certain other opera- 
tions which take place in the nesting store do 
not require reference to the main store, 
which increases the speed of computation. 
The KDF9 system is stated to be between 
three and four hundred times as fast as 
DEUCE over a fair cross-section of jobs, but 
at not quite three times the price. The first 
production model is due to go out in October 
next year. 

A KDN2 installation was seen in the works 
undergoing tests (Fig. 2). This is a small- 
scale general-purpose digital computer cover- 
ing the direct control of industrial processes, 
data processing and scientific computing ; 
the scanning and recording of temperatures, 
pressures, &c.; and “slave” work for 
large scale computing systems such as KDF9 
and KDP10. The KDN2 consists basically 
of three units : (a) a cubicle containing the 
high speed store, logical circuitry, power 
supply units and protective interlocks ; 
(b) a control desk on which the paper tape 
reader and punch units are mounted, and the 
control panel for switches, indicating lights, 
&c. for programming and operational control 
of the computer ; and (c) a small cabinet 
supporting the electric typewriter and housing 
its associated power supplies and control 
circuitry. 

Logical circuitry is provided by ““ Datapac ” 
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units designed on the building block principle, 
which can cover over seventy different logical 
functions to build up any system of electronic 
data handling or control. The main store of 
the computer is provided by a transistor- 
driven ferrite core matrix and is expansible 
in increments of 512 18-bit words up to a 
maximum of 4096 words. Auxiliary storage 
in the form of magnetic tape units can also 
be provided. 

As its standard input and output, KDN2 is 
fitted with a paper tape reader and punch, 
both operable at twenty characters per 
second. An electric typewriter operating at 
ten characters per second is a standard 
feature of the basic machine. For process 
control applications, appropriate input and 
output equipment can be provided together 
with analogue-to-digital and _  digital-to- 
analogue conversion units. Without modi- 
fication to the central computer, special 
purpose peripheral devices such as random 
number generators or photo-electric measur- 
ing devices can be incorporated as required. 
With suitable buffering facilities, the computer 
can be used to control standard high- 
performance magnetic tape units, and this 
enables it to be used as a satellite for a large- 
scale system. 

Figs. 3 and 4 show two examples of the 
many forms of control systems built up with 
“* Datapac ”’ logic units which were seen in the 
works. The alarm monitor scans and logs 
450 thermocouples, and is one of three being 
installed at Calder Hall. Rate of scan is just 
under one point per second, being governed 
by the operating speed of the output printer. 
Alarms are high-level or low-level as required. 
The unit is similar to a 1290-point “* Datapac ” 
system which is used to check temperatures 
in the advanced gas-cooled reactor at Wind- 
scale. Fig. 4shows an equipment for Hinkley 
Point in which a “ Datapac” system will 
detect hoist levels and control a complex 
sequence of operations during the charging of 
reactor fuei elements. Information on the 
position of the grab will be signalled to the 
system by pulses generated for every 4in of 
movement, which will be counted in a dupli- 
cated counter with provision for initiating 
external operations at different stages of the 
count. These will be selected for the various 
levels by the insertion of diode plugs into 
appropriate positions in the programme 
board seen in the illustration. 

Another “‘ Datapac ”’ system constituted a 
“travelling memory” forsteel sheet production. 
Described as a “ production quality analyser ” 
it will note the occurrence of faults as they 
are detected before the strip is cut into 
sheets, so that faulty sheets can be identified 
and rejected after cutting. Faults are analysed 
in a printed-out record which provides a 
means of quality control. 

In a general review of tendencies in com- 
puting and data processing at the end of the 
visit, current design objectives were placed in 
the order of customer requirements, speed, 
and reliability. It was stated that even with 
existing equipment speeds of operation could 
be increased by a factor of five, and that 
mechanical limitations of output devices at 
present restricted the usefulness of the most 
recent developments in high-speed electronic 
components. 


Fitm CATALOGUE.—The Shell International Petrol- 
eum Company, Ltd., has issued its 1961 catalogue of 
Shell films which lists some 200 16mm or 35mm films. 
The subjects covered include : the petroleum industry, 
internal combustion engines, aviation, science and 
technology, agriculture, health, and geography. The 
films, supplied on free loan for showing to schools, 
technical and cultural societies, are distributed by the 
Petroleum Films Bureau, 29, New Bond Street, 
London, W.1., and the catalogue can be obtained 
free of charge from the Shell International Petroleum 
Company, Ltd., Kingsway, London, W.C.2. 
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Naval Architects in Sweden 


T is customary for the Royal Institution 

of Naval Architects to visit various mari- 
time countries at the invitation of similar 
institutions in those countries. This year 
Sweden was the country visited for the 
summer meeting at the combined invitation 
of : The Swedish Shipbuilders Association ; 
The Swedish Association of Engineers and 
Architects, Shipbuilding Section ; and The 
Technical Society of Gothenburg, Mechan- 
ical Engineering and Shipbuilding Section. 
The meeting was held in Gothenburg from 
September 5 to 8 and members of the Institu- 
tion converged on that city from their 
several countries by land, sea and air to 
form, together with their hosts, an inter- 
national gathering for the discussion of 
technical research and developments in the 
art of shipbuilding. 

Gothenburg, the venue of the meeting, is 
Sweden’s second city and received its charter 
from King Gustavus Adolphus in 1621. 
Planning of the city was largely according 
to Dutch ideas to which canals, which still 
exist, bear witness. The site chosen at the 
mouth of the Géta river contributed to the 
growth of the city as a port and trading 
centre, with trade developing rapidly under 
the impetus arising from the formation of 
the East India Company in the eighteenth 
century, and from that occasioned by 
Napoleon’s continental blockade. 

After the formalities of registration there 
was a short opening ceremony at which 
members and ladies were welcomed by Herr 
Nielsen, the president of The Swedish Ship- 
builders Association and chairman of the 
reception committee. In reply, Viscount 
Simon expressed the appreciation of the 
Royal Institution at being given the oppor- 
tunity to visit Sweden to discuss technical 
problems, and to see something of Swedish 
shipyards and shipbuilding methods. After 
the ceremony the ladies were taken on a 
sightseeing tour and entertained to lunch at 
the Tradgardsforeningens Restaurant. 

Meanwhile the members discussed two 
papers: “ The Following Sea, Broaching 
and Surging,” by Commander Peter Du 
Cane, R.N., and G. J. Goodrich, B.Sc.; and 
** Model Tests and Ship Correlation for a 
Cargo Liner,” by Hans Lindgren and Nils H. 
Norrbin, followed by luncheon in the 
Lorensberg Restaurant of the Park Avenue 
Hotel. In the afternoon groups of members 
paid visits to three yards, namely, Eriksbergs 
Mekaniska Verkstads A/B, Gétaverken A/B, 
and Lindholmens Varv A/B, and the acti- 
vities of the day were concluded with a 
banquet held at Bérsen, Gustaf Adolfs Torg, 
a building which once housed the stock 
exchange. This was a pleasant occasion 
with an orchestra providing music for 
dancing, and those present were entertained 
by singers from an operatic company and 
by an exhibition of ballet. 

Two papers were read and discussed on 
Wednesday morning: “The Structural 
Design of Tankers and Ore Carriers,” by G. 
Buchanan, B.Sc., and ““ Comments on Some 
New Classification Rules,” by Ivar Nordén, 
B.Sc. During the technical session the 
ladies visited the old estate of Gunnebo 
Slott which was owned by John Hall, a 
Gothenburg merchant of Scotch ancestry, 
during the latter part of the eighteenth 
century, and developed by him to the designs 
of Carl Wilhelm Carlberg. The main build- 
ing, which has been restored, is of wood in 
neo-classical style, and together with the 





terraces and park, is now a National Trust 
monument. 

The opportunity to visit the Maritime 
Museum was given by Captain Stig Notini, 
its director, and here are models of sailing 
ships tracing their development from the 
Viking age through the centuries, exhibits 
of ship’s fittings and equipment, together 
with paintings depicting events of signifi- 
cance and importance in Swedish maritime 
history. Of particular interest however were 
objects from the warship “ Wasa ”’ recently 
raised from the sea bed where it had been 
lying for over 300 years. Later in the day 
there was a reception for those attending 
the meeting at the Kronhuset at the invita- 
tion of the city of Géteborg. This is the 
oldest building in Gothenburg, being built 
about 1642. It served as a military ware- 
house and was the meeting place of the 
Swedish Parliament in 1660. To-day the 
old building belongs to the city and on the 
upper floor is an exhibition showing the 
history of Gothenburg and its predecessors. 
There are archaeological finds, maps show- 
ing the development of the present city, 
pictures depicting the various disastrous 
fires which have ravaged the town and a 
collection of relics of the town’s history. 

At the final technical meeting papers 
entitled “‘ Tolerances in the Prefabrication 
of Ships,” by Carl-Erik Fredriksson, and 
** Some Aspects of Automation in Ships,”’ by 
G. Kaudern were read and discussed, and 
the meeting ended in Gothenburg with a 
luncheon for the members and ladies at 
Liseberg, the internationally famed pleasure 
gardens. The summer meeting concluded 
with visits of groups of members and ladies 
to the shipyards and engine works at Udde- 
valla and at Malmé. 


TECHNICAL SESSIONS 


After a welcoming speech on morning of 
Tuesday, September 5 by Mr. H. Nielsen, 
the President of the Swedish Shipbuilders’ 
Association, and a reply by Viscount Simon, 
the President of the Royal Institution of 
Naval Architects, the meeting began with 
Viscount Simon in the chair. The first 
paper, “ The Following Sea, Broaching and 
Surging,” by Commander Peter Du Cane, 
R.N., and G. J. Goodrich, B.Sc., discussed 
the liability of ships to behave in a 
disconcerting manner in a following sea 
and in an appendix gives first hand 
accounts of examples of broaching in 
ships, ranging from a yacht to a battleship. 
Directional stability in a following sea is 
dealt with, and also the disturbing forces 
acting upon the ship such as, the effect of 
changed waterline upon transverse stability 
and of reduced transverse stability upon 
directional stability, the effect of orbital 


velocities and of surge. Other points 
touched upon are trim, the influence of 
hull form and reflection effect. Directional 


stability in calm water is treated in a similar 
manner together with a study of motion and 
disturbing forces, and there is a reference to 
the indication of liability to broach from 
rotating arm data, while there is a note upon 
the concepts of a stability criterion. Auto- 
pilots and “‘lags”’ are given thought and the 
paper records, in graphical form, the results 
of model tests in following sea conditions. 
Due to the surging velocities attained, further 
experiments were carried out to obtain 
quantitative data which reveal velocity, incre- 
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ments above the still water speed over Wide 
range of wave lengths. 

Hans Lindgren and Nils H. Norrbin 
the authors of the second paper, “My 
Tests and Ship Correlation for g 
Liner, Propulsion, Cavitation, Sea-Going 
and Manoeuvring.” This sets forth the 
results of model tests on a 9000 tons 
weight cargo ship, covering smooth 
tests, cavitation tests in irregular flow condi. 
tions, self-propulsion tests in head and 
following regular seas, and Manoeuvrip 
experiments. Ship trial and service 
are given together with those of full scale 
turning and stopping tests, and the corre. 
tion factors between model and ships’ 
are noted. It is concluded that modg 
propeller cavitation pictures do indicate the 
possible erosion in the ship propeller, The 
influence of time out of dry dock upon power 
requirements is examined and also that of 
wind and waves while from a comparison 
between turning data obtained from radio. 
controlled models and ship trials a sem). 
empirical method of prediction of minimym 
turning circles is put forward. Stopping 
tests with a model and a ship are compared 
with calculations made according to 4 
new and simple method and are found to bk 
in reasonable agreement. 

The discussion emphasised the value of 
the paper and the necessity for more exper- 
mental work, including investigation of the 
characteristics of a backing propeller. With 
regard to stopping tests, Mr. E. Th 
Christiansson pointed out that it was import 
ant to obtain additional knowledge concem- 
ing these operations to assist in the avoidance 
of collisions at sea. Questions to be resolved 
included, how to achieve the shortest time 
for stopping, the choice between instant 
aneous reversing or delayed reversing of the 
propeller and also involved a study of the 
characteristics of diesel engines, steam 
turbines and electric motors in this respect. 
The data obtained to be translated in general 
advice for the benefit of responsible officers. 

Paper No. 3: “ The Structural Design 
of Tankers and Ore Carriers,” by G. 
Buchanan, B.Sc., opened the technical ses- 
sion on Wednesday morning, September 6, 
with Direktér Gésta Kaudern, the chairman 
of the Swedish Association of Engineers and 
Architects, Shipbuilding Section, in the chair. 
The paper explains the latest rules of a 
classification society and deals with design 
and exemplifies structural details which 
have proved successful. It points out that 
since the introduction of large tankers the 
bending moment has determined the scant 
lings rather than ship dimensions, while the 
calculation of wave stress on a static wave 
overestimates the actual stress. Points con- 
cerning the assessment of deck and bottom 
areas based on the section modulus are made, 
together with catering for shear forces m 
the shell plating, while other structural items 
discussed are, longitudinals to deck, side and 
bottom, and transverse side framing. There 
is reference to the length of tanks related to 
surging and to their maximum breadth, and 
sections of the paper consider scantlings 
of bottom, side and deck transverses, bottom 
and deck girders and of plane and cortt- 
gated transverse bulkheads. Midship se 
tions of large tankers, a combined ort/0 
carrier and an ore carrier are included 
the paper. Reference was made in th 
discussion to the work of B.S.R.A. and the 
Association’s use of statistical strain gaug® 
to assess strains at sea so that a betlet 
knowledge of loads on ships would & 
available to replace the classical calculation 
It was also thought that there was a need for 
the classification societies to follow up the 
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ment upon five grades of steel with an 
ment upon the disposition of steel in 

Oe aed paper presented on Wednes- 

day morning was “Comments on Some 

New Classification Rules,” by Ivar Nordén, 

BSc. and discusses the present rules for 

tee! hull construction from the shipbuilders’ 
sist of view, pointing out that certain 
requirements are difficult to understand and 
proposing ways towards developing more 
logical rules. Comparisons are made between 
midship scantlings to Lloyd’s Register and 
to Norske Veritas for a particular ship and 
the differences are examined, as is also the 
treatment accorded to strengthening for 
heavy cargo. Certain anomalies in the rules 
applying to large tankers are raised and also 
the effect of modern protective systems upon 
the corrosion allowance and hence the 
minimum thickness required. 

Dr. Hans Estrand, chairman of the 
Technical Society of Gothenburg, Mechani- 
cal Engineering and Shipbuilding Section, 
took the chair at the final technical session 
when the proceedings opened with the reading 
of “Tolerances in the Prefabrication of 
Ships,” by Carl-Erik Fredriksson. The 
paper comments on the high capital cost of a 
modern yard, the size of the prefabricated 
units, the economic level of throughput of 
steel, and mentions that the higher produc- 
tivity of yards using prefabrication con- 
struction can support a higher capital invest- 
ment and still be competitive with the 
“ plate-by-plate system. Labour saving 
precision machinery has displaced craftsmen, 
so that tolerances and tolerance control are 
essential. Accuracy in machining is necessary 
to produce elements for prefabrication and 
final joining up on the berth, together with 
quality of workmanship. An _ important 
factor is the tolerances guaranteed by steel 
mills which are not considered as being 
always satisfactory and tolerances are sug- 
gested which would improve _ structural 
strength and reduce costs. The proposed 
tolerances and tolerances based on intensive 
control are given, and some basic principles on 
control work are set forth. The conclusions 
are illustrated graphically and the economic 
results plotted to a base of tolerance limits. 

The discussion underlined that tolerance 
control conferred real advantages and resulted 
in improvement in structural efficiency by 
reason of good fitting. This in turn reduced 
the amount of weld metal deposited and 
helped to reduce local distortion and stress. 
It was also pointed out that bad fitting could 
increase welding costs by a considerable 
percentage and that operational tolerances 
obtaining in the steel industry often made it 
necessary to measure the size of sections 
before proceeding with the work. 

The closing paper of the meeting was, 
“Some Aspects of Automation in Ships,” 
by G. Kaudern, and stated that although the 
technical resources exist it will not be easy 
(0 introduce automation owing to the opera- 
lion conditions in ocean-going ships. The 
degree of application is governed by the 
degree of profitability which can be achieved, 
but the possibility of reducing the crew is 
limited since their duties are largely those to 
which automation cannot be applied readily, 
while laws and agreements also reduce the 
Possible benefits. In this direction it is 
Suggested that automation could be employed 
‘0 make work on board more attractive and 
‘0 assist in recruitment. The paper divides 


ship Operation into four main categories and 
investigates the economics of reduction in 
number of crew and touches upon practical 
applications of automation to navigation, 
various machinery installations and cargo 
handling. : 
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SHIPYARD VISITS 


On the first day of the meeting, members 
visited three shipbuilding establishments in 
Gothenburg to inspect the shops, the ship- 
building techniques employed, prefabrica- 
tion operations, ships under construction 
and engines being built. The yard of 
Eriksbergs Mekaniska Verkstads A/B. had 
its beginnings in a small forge on the north 
bank of the Géta river in 1853, and over the 
years has grown into a large well-equipped 
modern shipbuilding, marine engineering 
and ship repairing yard covering 87 acres 
and employing a total of 4500 people. There 
are three berths, served by eight 40 ton 
cranes, two accommodating vessels of 30,000 
tons deadweight and the third taking vessels 
of 45,000 tons deadweight. In addition 
there is a recently completed graving dock 
measuring 915ft in length by 145ft wide, 
in which a 100,000 tons deadweight ship 
may be built or dry-docked, served by four 
60 ton travelling luffing cranes. Burmeister 
and Wain, and Doxford oil engines as well as 
turbines are built by the engineering depart- 
ment, while the repair section operates three 
floating docks of 1850 tons, 7750 tons and 
23,500 tons lifting capacity respectively. 

At Gotaverken A/B, which was founded 
in 1841 and moved to its present position 
in 1867, the yard was toured partly on foot 
and partly by tractor-drawn transport. There 
are five berths, the largest being suitable for 
building a ship of 42,000 tons deadweight, 
three floating docks of 8000, 18,000 and 
28,000 tons lifting capacity respectively. 
The engineering branch builds diesel engines 
of the company’s own design, including the 
latest mark DM 850/1500 large bore unit 
capable of an output of up to 25,000 b.h.p., 
Babcock and Wilcox boilers, and De Laval 
turbines. A labour force of about 6500 is 
employed and the yard has a throughput of 
70,000 tons of steel per annum and a foundry 
production of 8000 tons of cast iron per year. 
Presently under construction is a new yard at 
Arendal, the design of which is based upon 
a new concept of shipbuilding and is planned 
to construct ships on the straight production 
line technique analagous to the conveyor 
belt system employed in other industries. 
It is hoped by this method to expand produc- 
tion and reduce building time so as to offset 
the high level of wages paid in Sweden and 
remain competitive. When completed there 
will be two building docks suitable for the 
construction of ships up to 140,000 tons 
deadweight and having sufficient width to 
accommodate two 20,000 tons deadweight 
ships side-by-side. From the mechanised 
stockyard material will be moved by con- 
veyor belts through the preparation shops 
to the welding and prefabrication areas and 
provision made to handle ship sections weigh- 
ing up to 300 tons. As each section, begin- 
ning with the stern section, is completed, it 
will be pushed, on Teflon-covered ways, out 
of the erection hall, successive sections being 
added until the bow section completes the 
hull. Meanwhile fitting out work will 
proceed, also the installation of machinery 
so that the ship is ready to be floated out. 
Once the bow section is clear of the erection 
hall work can go forward on the stern of the 
next ship. Lifting equipment will consist of 
two 150 ton and two 80 ton gantry cranes. 


Further visits were made on Friday, 
September 8, to yards at Uddevalla and 
Malm6. The yards at Uddevalla, which 
were established since the war, have an 
ideal setting, and at Uddevallavervek A/B 
there are three berths having building capaci- 
ties for 20,000, 35,000 and 50,000 tons 
deadweight ships respectively and served by 
six 40 ton cranes, while two 40 ton, one 
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25 ton and two 10 ton cranes are available 
at the fitting out quay. There are spacious 
shops equipped with modern tools and having 
40 ton overhead cranes and the yard, which 
covers an area of 44-5 acres, includes a 
machine shop where Gotaverken diesel engines 
are built under licence. The associated 
Sorviksvarvet A/B yard occupies 24-7 acres 
and has one building berth equipped with 
one 80 ton, one 30 ton and two 40 ton 
cranes and able to take a ship of 130,000 ton 
deadweight. The plate and welding shops 
have a floor space of 140,000 square feet and 
are served by 75 ton overhead cranes. There 
is also a floating dock, S580ft long with a 
lifting capacity of 10,000 tons, available for 
repair work. 

Kockums Mekaniska Verkstads A/B at 
Malmé6 was established in 1840 as an engin- 
eering workshop but it was not until 1873 
that the first ship was delivered. To-day 
the yard, which is dominated by a fifteen 
storey office block, has four large and two 
small building berths, three of the former 
having been completed since the war, and 
provide facilities for building 35,000, 65,000 
and 90,000 tons deadweight vessels respec- 
tively. Cranage consists of units to lift 60 tons 
and the largest berth has a length of 903ft 
by 128ft wide. M.A.N. diesel engines and 
De Laval turbines are built by the engineering 
department, while there are adequate facilities 
for repair work. 


Technical Reports 


Kraftstoff-Motor-Kennungswandler. Lectures given 
at the VDI Stuttgart Meeting, 1959. VDI/-Berichte 
No. 42. Diisseldorf : VDI-Verlag G.m.b.H. (22a), 
Diisseldorf 10, Postfach. Price DM.27.—The theme 
of the meeting which the Vehicle Section (ATG) of 
the Association of German Engineers held in Stutt- 
gart in October, 1959, was ** Fuel Engine—Character- 
istics Converter ’’—the last term denoting the group 
of elements forming the transmission, the function of 
which is to transform the unsuitable characteristic 
of the internal combustion engine into one that is 
suitable for vehicle propulsion. The meeting which 
was attended by 450 participants from Germany and 
from abroad, heard lectures dealing with ‘* Develop- 
ment and Research in the American Motor car and 
Petroleum Industries” (L. Raymond); ‘“* The 
Possibilities of Nuclear Propulsion” (R. Marchal) ; 
“Development Trends of Modern Carburettor 
Fuels ” (H. Dietrichs) ; “* Mixture Formation in the 
* Otto’ Engine ” (K. Lohner) ; “ Interaction between 
Fuel and Engine ” (M. Rossenbeck) ; “* Changes in 
Engine Characteristic brought about by Thermo- 
dynamic Means” (E. W. Huber); “ Hydraulic 
torque correction for Land Vehicles” (F. N. 
Schneubel) ; ‘* Hydromechanical Drives for Motor 
Vehicles "" (A. Maier); and “ Changes in engine 
characteristic due to gearboxes ” (H. J. Forster). 


Das Trocknen. By F. Kneule. Aarau and Frank- 
furt/Main : Verlag H. R. Sauerlinder & Co. Price 
DM.45.—The present volume—the sixth in *“* Grund- 
lagen der chemischen Technik ’’—deals with the 
physical-chemical aspects of drying. The book is 
written for physicists, chemists and engineers in their 
final years as students and for all those who come in 
contact with drying problems in their practical work. 
Brevity combined with completeness has been the 
author’s aim. As an unavoidable result, many 
points could not be considered in detail so that the 
reader has had to be referred to the literature, but 
this loss must be considered more than balanced by 
the compactness of the volume, the theoretical treat- 
ment in which is supplemented by a section of 
worked examples, and by seventeen tables giving 
physical constants, conversions and _ technical 
synopsis. 

Application de la méthode optique du contraste 
de phase a l'étude des écoulements gazeux. By Roger 
Boyer. Publications Scientifiques et Techniques du 
Ministére de l’Air, No. 361, Paris : Magasin C.T.O.: 
2, Avenue de la Porte-d’Issy, Paris (15e). Price 
32.00 N.F.—Any region in a gas where homoganeste 
is disturbed is rendered visible by phase contrast, a 
phenomenon which may thus be used to study aero- 
dynamical phenomena. The present report studies 
by the method of phase contrast, the emergence of 
a free jet of a few square millimetres section. An 
optical set-up is described which permits a quantita- 
tive connection to be established between the mean 
density inside the jet and the photographic density 
of the image of the jet. The method has advantages 
even in cases where this quantitative correlation has 
ceased to apply. 
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CLEAN AIR FOR CITY STREETS 


Sir,—The article in THE ENGINEER of 
August 25, 1961, entitled “Clean Air for 
City Streets : Vehicle Fumes Go Upwards,” 
prompts me to say that we must not delude 
ourselves into the belief that the dangers 
from internal combustion engined vehicle 
exhaust fumes can be overcome by the simple 
device of vertical exhausts. This idea 
persistently arises and, presumably because 
of it, the Ministry of Transport has had the 
matter investigated and has concluded that 
generally the vertical exhaust is likely to 
cause more nuisance than the usual rear 
exhaust with the possible exception of 
certain vehicle types. 

At the recently held Annual Representative 
Meeting of the British Medical Association 
the question of atmospheric pollution from 
vehicles was discussed and it was suggested 
that the Government should encourage the 
use of electric trolleybuses, modernised 
tramways and the wider electrification of 
the railways, as was the practice in many 
European countries. 

It also has to be realised that battery 
electric vehicles could be used much more 
extensively in cities and towns for short 
haul work. All these methods of traction 
are fumeless and practically noiseless. In 
addition to the harmful effects of concentrated 
fumes in our city and town streets which 
persists the year round, summer as well as 
winter, the nerve shattering noise of traffic 
is another factor in the problem of mechanised 
transport, which works against good health, 
and as everyone knows, our health service 
already costs too much and constantly 
increases. 

Incidentally, the doctors at their British 
Medical Association meeting adopted a 
resolution as follows: “ That this meeting 
considers that, in view of evidence that 
exhaust from well adjusted diesel engines 
is more toxic that that from badly adjusted 
engines, the question of visibility being 
irrelevant, further steps should be taken 
by the Government to reduce air pollution 
from this source, particularly in urban 
areas.” 

R. D. REYNOLDS 
12, Strawberry Vale, 
Twickenham, Middlesex. 
September 15, 1961. 


THE EFFECT OF AUTOMATION 

Sir,—Whilst the emphasis to-day is on 
automation, it is as well to pause to reflect 
upon the comparative approach to the 
subject. 

British industry is largely influenced by 
customers’ demand; Soviet by producer 
demand ; American by selling demand. 

The overall effect of these differences could 
be that in our country we are likely to have 
a lower volume production than the other 
two, and that in consequence we must 
avoid going ahead with development in 
automation too rapidly, to avoid running 
into the backwater of stagnation and econo- 
mic bankruptcy. 





Letters to the Editor 


Demand is not insatiable, nor is concentra- 
tion on one type of car or vehicle ever likely 
in these enlightened days of revolutionary 
design. Therefore a change-about in demand 
for variety may well be met by the 
introduction of new models by private 
enterprise undertakings who seek a break- 
away from the large combines with their 
mass-production cars—about which there 
is, unfortunately, increasing complaint of 
quality and finish. 

In this country we have had—although we 
are fast losing—a reputation for high-quality 
and long-endurance cars, in the days when 
these were the hall-mark of British manu- 
facture. 

Latterly, however, we have fallen behind 
because of insistence on following American 
standards and sales policy, hinged to 
advanced automation methods in the battle 
for production supremacy. 

That we have succeeded all too well over 
the past two years is shown by a volume 
beyond the shrewdest expectation of our 
largest car factories. Alas! that growth is 
not being maintained ! 

So now we reach the final analysis of 
realising the necessity for being extremely 
cautious in the way we adopt automation in 
our own country and for avoiding overdoing 
it to the stage of no return, by returning 
to smaller-scale methods. 

We shall do well to reduce overheads and 
unit cost if we are to win through and to 
pierce the armour of twentieth century 
competition and the overall impact of the 
Common Market: 

FRANCIS B. WILLMOTT 

Francis B. Willmott, Ltd., 

Birmingham, 
August 30, 1961. 


CANALS IN THE ECONOMY 


Sir,—It has never ceased to amaze me 
that replies from officials of British Transport 
Waterways so often express the identical 
sentiments to those of the questioner, but 
turned round to appear as an answer. 
Mr. V. H. Tripp’s letter (THE ENGINEER, 
September 8) manages to do just that. In 
reply to my request that British Waterways 
devote as much attention to amending the 
law to permit charges for water to be raised 
as they do to amending it to prevent naviga- 
tion, he informs you that in some cases the 
charges cannot be raised because the statu- 
tory position has not been eased. 

I have no wish to quarrel with Mr. Tripp, 
people of whom one hears good reports are 
far too rare in British Waterways, and I do 
appreciate that a great deal of effort has been 
and is being put into the promotion of water 
sales. 1 do think, however, that a three- 
and-a-half times increase since 1948 is 
certainly no less than should be expected, 
and I feel obliged to point out that if the 
water supplied is often very dirty, that is 
frequently the fault of the Authority, who 
seldom seem interested in preventing the 
discharge of the most noxious effluents from 
waterside premises. I am also informed that 
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the Thames Conservancy, while Charging 
good rate for providing water in the fr 
place, add a_ considerable Surcharge 
providing drainage facilities as wel] ! 

May I make another point that | Omitted 
from my letter of August 25? | understand 
from a recent statement in the House of 
Commons that the income from fishin 
rights on some 3000 miles of canal and a 
vast acreage of reservoir is only aboy 
£7,500. When the southern section of the 
Stratford-on-Avon Canal was leased to the 
National Trust last year, it was found that 
the rent for sole fishing rights along its 
13 miles was about thirty shillings a quarter. 
Not only did the angling association ¢op. 
eerned voluntarily increase the rent many 
times over, but it is at present engaged in 
raising money to assist the canal’s restora. 
tion. There are said to be 3,000,000 anglers 
on British inland waterways. Half a crown 
a year from each of them would alone account 
for the deficit. 


for 


M. J. MACFARLANE, 
Hon. Joint Secretary 
Inland Waterways Association, Ltd. 
Wolverhampton, 
September 11, 1961. 


SAFETY IN CIVIL ENGINEERING 


Sir,—With reference to the editorial on 
page 352 of THe ENGINEER, September |, 
1961, and Mr. G. G. Thornhill’s letter to 
you published in your issue of September 8, 
I am in agreement with him that the major 
value of the Regulations should not lie in 
deciding legally who is to blame when an 
accident occurs, although a lot of people 
may think so, but it should lie in the fact 
that the Regulations outline commonsense 
rules for safe methods of work for building 
operations and works of engineering con- 
struction. It is for managements to accept 
their legal and moral responsibilities in 
applying these methods, by helping site 
supervision in every practical way they can 
to comply with them. Site supervisors 
themselves must lead in putting them into 
practice, and workmen co-operate in follow- 
ing the lead. This is a three-man team which 
must work together ; blaming one another 
will not reduce the 15,410 three-day accidents 
and 169 deaths which occurred on building 
sites during 1959. 

A comment on Mr. Thornhill’s letter is 
that the Building (Safety, Health and Welfare) 
Regulations, 1948, apply not only to super- 
structures, but to the preparation and the 
laying of foundation work. Certain parts of 
the Factories Acts, 1937, 1948 and 1959, 
soon (April 1, 1962) to be consolidated in the 
Factories Act, 1961, have always applied to 
building operations and works of engineer- 
ing construction. (See Sections 107 and 
108). The Building Regulations and the 
Construction Regulations as such do not 
extend the application of these Sections of 
the Act. 

As I see it, of the two new Construction 
Regulations, which come into operation of 
March 1, 1962, one—the Construction 
(General Provisions) Regulations, 196l— 
cancels that part of the Building Regulations 
which deal with excavations and demolition, 
the fencing of machinery, and miscellaneous 
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, and is in substitution for 
a4 en —the Construction (Lift- 
. Operations) Regulations, 1961—cancels 
that part of the Building Regulations con- 
cerned with raising and lowering, and is in 
substitution for them. 

In addition, of course, both these Construc- 
tion Regulations apply to works of engineer- 
ing construction, which is new and overdue. 
The Building Regulations, as they will be 
jeft, after March 1, 1962, will cover scaffolds 
and means of access, and — and welfare, 

ilding operations only. 
for building ope i 
Regional Safety Officer 
Electricity Council, 
Industrial Relations Department 
(Safety), 
Bristol, 
September 11, 1961. 


THE CHANNEL CROSSING 


Sir,—Your interesting editorial of Sep- 
tember 1, telling again about the Rougeron 
proposal indicates that this apparently 
involves a dam across the Straits of Dover, 
resumably with one-way valve gates in it 
to let the Gulf Stream go eastwards with the 
tide, but not to ebb westwards at all. This, 
it seems, would involve interference with the 
present free navigation of the Straits of 
Dover, as also very likely would the other 
French proposal for a bridge with 164 piers. 
It could be that this involves some risk of 
additional sand-bank formation with a few 
swept channels. The Goodwins might spread 
alot. Would not one of the world’s largest 
seaports—the Port of London—be seriously 
hampered by any such obstructions to ship- 
ping up the Channel ? There does seem a 
risk in anything but a completely under- 
floor tunnel. 

It may be an unpredictable risk, as also 
may be the effect on the Earth’s crust or 
orbit (and therefore on mankind) of the 
explosion, above ground or below, of a 
100 megaton bomb, but it does seem prefer- 
able not to take such risks. 

A. J. FigLD 

Wimborne, 

September 11, 1961. 

[We said “‘a dam or simply two training 
walls with a bridge between them.” Refer- 
ence to our article of March 17 will give more 
detailed explanation. A total of ten 600m 
openings would be the basic requirement for 
navigation through the Straits of Dover ; 
see the Journal of the Institute of Navigation, 
January, 1961, page 94.—Ep, THE E.] 


STRESS-RELIEVING AT 
HUNTERSTON 


Sin,—We have read with interest the 
article on “ Stress-Relieving First Pressure 
Vessel at Hunterston” in your issue of 
August 25. While we are pleased to note 
the reference to the part played by this 
Society in the operation, we nevertheless feel 
obliged to draw your attention to one 
inaccuracy. 

Referring to tests laid down by Lloyd’s 
Register to confirm the success of the stress- 
telieving, the articles states: ‘“‘ They in- 
cluded crack-detection tests on 10 per cent 
of all nozzle welds on the inner heat shield 
and on the grid, and 100 per cent crack- 


detection tests of the nozzle welds in the 
shell and on the gussets.” In fact, 100 per 
cent crack detection tests were carried out on 
the grid welding and not merely 10 per cent. 

We know you will readily appreciate that 
the error is a significant one, and we shall 
be grateful if you will kindly allow space for 
this correction in a forthcoming issue of 
THE ENGINEER. 

R. A. DANIEL 

Information Officer 

Lloyd’s Register of Shipping, 

September 12, 1961. 


NATIONAL INDEPENDENCE 


Sir,—The newly acquired independence of 
Uganda, and other countries of late will 
assuredly give rise to many industrial 
problems similar to those experienced in 
Great Britain. As each nation introduces 
a like administration in its practised economy, 
this is inevitable ! 

For us to witness that development should 
of itself help to silence or at least minimise 
the unrest and qualms so many firms and 
trades have in respect to joining the Com- 
mon Market, in the knowledge that because 
of it the Europeans will meet with the need 
to improve the standard of living of their 
people. This in turn means increased 
wages and production costs more in keeping 
if not in excess with our own ! 

FRANCIS B. WILLMOTT 

Birmingham, 

September 12, 1961. 


Books 
just published 


The Boy’s Book of Engineering Wonders of the 
World 


144 pages. Illustrations. Diagrams. 
Publisher: Burke Publishing Company, Ltd. 
1961. Price 10s. 6d. 


by LEONARD BERTIN. 


Written for children, this book surveys many 
major civil engineering projects. The chapters, 
which are all copiously illustrated with plates 
of the completed works and of the projects in 
progress, deal with wonders of the ancient world, 
skyscrapers, dams, bridges, the St. Lawrence 
Seaway, the Niagara Falls hydroelectric scheme, 
models in engineering, the Panama Canal, 
engineering during war, lighthouses, the Mont 
Blanc Tunnel, atomic power, nuclear ships, 
splitting the atom, the Jodrell Bank radio- 
telescope and the use of radio astronomy in 
ballistic missile early warning systems [sic]. 
There are no references for further reading, nor 
an index. 


Manufacturing Processes. An Introduction to 
Basic Workshop Technology. 


363 pages. Diagrams. 
Publisher : Chatto and Windus, Ltd. 
1961. Price 25s. 


by J. V. HARDING, A.M.1.Mech.E., A.M.1. 
Prod.E. 

The author, who is now lecturer in’ Produc- 
tion Engineering at Birmingham College of 
Advanced Technology, has attempted an analysis 
of the various workshop processes whereby iron, 
steel, non-ferrous metals and plastics are trans- 
formed from raw materials to finished products. 
The book is aimed at the student taking a course 
in workshop technology at O.N.C. level. Chap- 
ters deal with iron and steel manufacture, heat 
treatment of steel, casting processes, joining of 
metals, machines and machining processes, 
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measurement and inspection, plastics and non- 
ferrous metals. The book is concluded by sixty 
pages of especial value to students, which contain 
examination questions, revision questions, a list 
of books for further reading, notes on how 
to make full use of a library, and an index. 


Analytical Elements of Mechanics. Volume 2: 
Dynamics. 
337 pages. Diagrams. 


Academic Press, Inc. 1961. Price 6.25 dollars. 


by THOMAS R. KANE, Ph.D. 


This book is volume 2 of a work intended for 
use in courses in classical mechanics. Chapters 
deal with differentiation of vectors, kinematics, 
second moments and the laws of motion. A 
section is given to problems and their solutions, 
and appendices are included on curves, surfaces 
and solids. There is an index. Volume | 
appeared in 1959. 


Digital Data, their Derivation and Reduction for 
Analysis and Process Control 


82 pages. Illustrated. 
Publisher : Hilger and Watts, Ltd. 1961. 
Price 15s. 


by D. S. EVANS, M.1.E.E. 


The author’s intention is to provide an insight 
into the use of data-handling equipment, and he is 
concerned mainly with instruments in pro- 
duction or in prototype form. This book is 
concerned almost exclusively with shaft-driven 
digital devices, and only goes into enough detail 
to give the reader a basic understanding. 
Chapters included are; incremental scales, digital 
counting devices, direct reading from coded 
scales, ancillary equipment and system arrange- 
ments, and applications. Also included are an 
index, and a two page bibliography which is 
arranged in alphabetical order, and to which 
no references are made from the text. 


Introduction to the Properties of Engineering 
Materials. 
295 pages. 
Publisher : 


Illustrated. 
Blackie and Son, Ltd. 1961. 
Price 35s. 
by K. J. PASCOE, M.A., A Inst.P. 

This book, written for university engineering 
students, does not claim to be comprehensive, 
but is devoted mainly to metals and mechanical 
properties. There is a short introduction on the 
fundamental nature of material properties, 
followed by more specific chapters on; atomic 
structure, aggregations of atoms in gaseous, 
liquid and solid states, crystal growth, iron- 
carbon systems, thermal energy, equilibrium 
diagrams, strength of metals, mechanical testing 
of polycrystalline materials, heat treatment of 
steels, alloy steels, corrosion, welding, the 
nucleus, and the relationship of mechanical 
testing to the design of engineering structures. 
An excellent contents list and an index complete 
the volume. 


Books Received 


Comprehensive Guide to Factory Law. Second 
Edition Revised. By Robert McKown. Chantry 
Publications, Ltd., 63, Neal Street, London, W.C.2. 
Price 25s. 


Elementary Principles of Reinforced Concrete 
Design. By W.H. Elgar. Architectural Press, Ltd., 
9-13, Queen Anne’s Gate, London, S.W.1. Price 
18s. 6d. 


Differential Equations for Engineers and Scientists. 
By C. G. Lambe and C. J. Tranter. English Univer- 
sities Press, Ltd., 102, Newgate Street, London, 
E.C.1. Price 30s. 


Industrial Water Treatment Practice. Edited by 
P. Hamer, J. Jackson and E. F. Thurston. Butter- 
worths and Co. (Publishers), Ltd., in association with 
Imperial Chemical Industries, Ltd., 4 and 5, Bell 
Yard, London, W.C.2. Price 95s. 


Die Kreiselpumpen fiir Fliissigkeiten und Gase, 
Wasserpumpen, Ventilatoren, Turbogebliise Turbo- 
kompressoren. By Carl Pfleiderer. Published by 
Springer-Verlag, Heidelberger Platz 3, Berlin- 
Wilmersdorf, 5th Edition, 1961. Price DM. 61.50. 





Coil or Sheet from Continuous 
Galvanising Line 


Galvanised steel is virtually the only steel at present in short supply. 


A new 


galvanising line at Shotton will help to remedy this deficiency. 


OHN SUMMERS AND SONS, Ltd., 

Hawarden Bridge Steelworks, Shotton, 
Chester, built its first continuous sheet 
galvanising line in 1936, when the emphasis 
was on corrugated sheet. Since that time there 
have been changes in the demand for gal- 
vanised sheet, 85 per cent of which is now 
supplied in the flat form for working up into 
such things as roll-formed sections, ducting 
and other components for the building 
industry. It is this extension of galvanised 
sheet outside the traditional corrugated 
roofing and walling field that has accounted 
for the increased demand. It has also 
necessitated the production of a sheet of 
which the steel is more ductile and the zinc 
coating more uniform and light, to withstand 
bending and forming. Further developments 
are possible as a result of the availability of 
ductile, tight-coated sheet, marketed by 
Summers under the name “ Galvatite.” 
Galvanised sheet is used in America, for 
example, for motor-car underbodies, and 
similar use in Great Britain is possible. 

Since the first continuous galvanising line 
was installed at Shotton others have been 
built alongside it, and the one which has 
recently come into production is the fourth ; 
all four are in operation. The new line, 
which is about 400ft long, was designed and 
built by the company’s own engineering staff. 
It will run at a maximum speed of 150ft per 
minute, and will galvanise coiled sheet 
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View along line from galvanising pot showing cooling zone in foreground 


from 28 S.W.G. to 14 S.W.G. and up to 
40in wide; this latter limit was chosen 
because the company already had a line 
dealing with sheet up to 48in wide. 
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Steel for the galvanising line is received ; 
coil form from the company’s cold rollin 
mills, the coils being up to about 9 tons $ 
weight. At the entry end of the line a coil 
loaded on to a decoiler, and the coi end , 
trimmed square by a shear in the line. : 
end of the coil is then spot welded to the 
tail of the previous coil, in order to give 
continuity of operation. A pair of Holden 
and Hunt spot welding heads, mounted Ona 
track at right angles to the line of Movement 
of the steel, and moved in from each Side b 
the operator, performs the spot weldin 
operation. The weld is cut out after passing 
through the line. From the spot Weldin 
heads the steel passes into the pre-heat zone 


Corrugating machine used in conjunction with galvanising line 
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of the galvanising furnace. This consists of a 

‘eg of nine temperature-controlled cyl- 
tical electrically heated chambers where 
rn temperature of the steel is raised uniformly, 
sak, to 320 deg. Cent. During its passage 
through the preheat zone any dirt or oil on 
the surface of the steel is burnt off, and a 
very thin oxide film takes its place. 

Following the preheat zone is an eighteen- 
unit heating zone, also electrically heated, and 
a cooling zone of twenty-five units with 
cooling air circulated in pipes by means of 
fans. A controlled atmosphere in the heating 
and cooling zones removes the oxide film 
and leaves the steel clean and bright, ready to 
enter the galvanising bath. On leaving the 
cooling zone the steel is uniformly heated to 
the correct temperature of 600 deg. Cent. 
and without leaving the controlled atmos- 
phere it enters the galvanising bath. The 
electrical loading of the furnace line is 
designed for a maximum of 1400kW, but it 
runs normally at 1000kW. 

Generally speaking the heat in the steel 
entering the galvanising bath is sufficient to 
maintain the required temperature in the 
spelter, but electrical heating elements are 
provided on the outside of the bath for initial 
melting of the spelter, for bringing it back to 
correct heat after drossing, and for any other 
heat “ topping-up ” which may be required. 
Temperature control both in the steel and in 
the galvanising bath is important for the 
production of a close, uniform and tight zinc 
coating. The coated steel leaves the bath 
vertically, passes through an air blast and up 
into a tower where it circulates over rollers to 
cool down. 

On leaving the cooling tower the steel 
returns, via rollers, to the horizontal position 
and passes through two roller-type levelling 
machines setintandem. Both these machines, 
made by Karl Fr. Ungerer, Pforzheim, 
Germany, are identical. One or both can be 
used according to requirements; it may, 
for example, be necessary to give the steel 
a slight work-hardening, as would be done 
by a skin-pass mill on ordinary coil. This 
can be done by means of the two levellers. 
A shear made by Brookes (Oldbury), Ltd., 
is next in line, for cutting the continuous 
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coil into sheets if required. Alternatively, the 
steel can pass through the shear to a Loewy 
coiler. Sheets or coils can be dispatched 
from this point, but if corrugated sheets are 
required the flat sheets pass into an adjoining 
building where new corrugating and curving 
machinery has been installed. The corrugat- 
ing machine, made by the Eichener Maschinen- 





477 


fabrik, Eichen, Krs. Siegen, Germany, is of 
the multiple roll type, with fourteen pairs of 
rolls which form the corrugations progress- 
ively. It is capable of forming long lengths— 
25ft is a regular product—to a very high 
degree of straightness. For curving the 
corrugated sheet a three-roll machine, also 
of Eichener manufacture, is used. 


Automatic Shell Moulding Machine 


An automatic plant for the production of shell moulds and cores which has been 
designed and built by the Polygram Casting Company, Ltd., carries out all ° 
the production of a casting, other than the actual closing and pouring of the 


mould. Served by only two operators this six-station indexing machine has a 


high production rate. 


It handles core-boxes of 28in by 18in by 12in deep 


or proportionately sized pattern plates for shells. 


SIX-STATION automatic shell mould- 

and core-making machine recently 
completed at the new Tunbridge Wells 
works of the Polygram Casting Company, 
Ltd., shows an interesting trend in develop- 
ment, in that it requires a relatively small 
floor space, can attain high outputs with 
only two operators in attendance, and is 
flexible with regard to output. In each 
working cycle the top and bottom shells for 
a mould can be produced together with the 
required cores, or alternatively more than 
one class of shell or core can be made at 
alternate stations. Each of the six manipu- 
lators installed on the indexing table of the 
machine will handle core-boxes up to 28in 
by 18in by 12in deep or proportionately- 
sized pattern plates. The makers say that 
from these boxes cores can be produced at 
a rate of about 100 an hour or, using multi- 
impression boxes, at proportionately higher 
rates. When making shell moulds, with two 
shells made at each of the six stations, under 
normal conditions a production rate of 200 
shells per hour should be attained. 

The photographs we reproduce show the 
machine undergoing trials at the maker’s 
works ; here it is assembled on a structure 
above floor level but when installed at the 


Exit end of line, with coiler on left, shears and levellers in centre and cooling tower in background 








user’s works the indexing table will be level 
with the working floor and its drive and 
other equipment will be housed in a chamber 
below. The six manipulators are mounted 
radially at 60 deg. intervals round the 12ft 
diameter turntable with mould investment 
equipment situated in a structure at the side. 
Each manipulator comprises a stand sup- 
porting rotating plate assembly between its 
columns. (From this point on we shall refer 
to core-making but it will be appreciated that 
shell-making using pattern plates is similar.) 
One half of a core-box is mounted on a fixed 
head pressure plate and the other part on a 
plate which is movable along guide bars by a 
pneumatic cylinder to open and close the 
box and lock it during investment and 
curing. Each plate-mounted half of a core- 
box is electrically heated and the temperature 
is controlled to within +5 deg. Cent. by 
twin pyrometers situated on the inner 
column of each manipulator. 

The manipulators also have inbuilt equip- 
ment for automatically rolling over the boxes 
after investment and for ejecting the cores 
when the plates are opened at the unloading 
Station. Ejection is so controlled that a 
core is first released from the half box on 
the fixed pressure plate and is not ejected 
from the other half until it has completed its 
full withdrawal stroke of 16in. 

The table is indexed by a double acting 
ram on the underside and at each working 
stage is firmly locked in position by a sliding 
pin. When the ram has advanced for the in- 
dexing movement its head is locked to the 
table by extension of a second pin before 
the first pin is able to retract. This locking 
arrangement ensures that the table is under 
full control at all times and accurate in- 
dexing (to a stated limit of 0-004in) is con- 
stantly achieved. Power services are fed to the 
table equipment through the central bearing 
and distributed by individual lines to the 
six manipulators. 

The core-boxes are filled at one station by 
a new design of “ blowing” head by which 
the sand is delivered under pressure imparted 
by compressed air but without actually being 
mixed with the air. By the means adopted 
the turbulence normally experienced with 
conventional blowing heads is largely elimin- 
ated and, in most cases, there is no need to 
vent core-boxes. In the sequence of opera- 
tions each manipulator in turn is indexed 
beneath the blowing head, which is mounted 
on a jib projecting from the columns of the 
sand plant at the side of the table. A pneu- 
matic ram in the head clamps the outlet 
down over the core-box, and sand is delivered 
under any required pressure into the cavities. 
At a predetermined stage the delivery of sand 
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Six-station indexing table, shell moulding machine assembled at makers’ works 


is halted and the head outlet retracted. 
The manipulator then rotates the assembly 
through 180 deg. to release the excess coated 
sand in the mould and, if required, a rocking 
motion can be imparted to ensure complete 
extraction. Whilst the mould is _ being 
emptied of excess sand and curing takes place 
the table can be indexed through three 
succeeding stations. As the sixth station is 
approached the pressure plates of the 


manipulator automatically open and the 
core is ejected for removal by an operator at 
the station when the indexing movement is 
completed. When he has removed the core, 
blown the pattern clean and applied a 
stripping agent, the operator depresses a 


start lever to index the table 
working, therefore, that largely controls the 
production speed of the machine. 

Excess sand falling out of the boxes after 
investment and during indexing of the table 
to the next station falls down a chute to an 
annular collecting channel under the table. 
As the table indexes this sand is swept along 
the channel to fall down a chute on to a 
rubber conveyor belt which carries the sand 
to the boot of a bucket elevator at the side 
of the blowing head structure. This elevator 
delivers the excess sand, and new sand fed 
on to the belt through a floor grid, into an 
overhead hopper in the main_ structure. 
Before passing into this hopper the sand is 









































Core box on manipulator 
at sand blowing station 
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carried over a vibrating screen which remoye, 
any pieces of partially invested materia} 

The bottom of the sand hopper is extendeg 
into a bifurcated duct fitted with an anto. 
matic transfer valve which is moved to direc, 
a flow of sand into one or other of two 
** pressure ” chambers below. The arrange. 
ment is such that whilst sand js bein 
delivered into one chamber the other js 
sealed by the valve. A supply of compressed 
air admitted to the upper part of the sealed 
chamber forces the sand below to the blow. 
ing head. As a chamber is emptied of sand 
the transfer valve automatically swings over 
to open that chamber for recharging ang 
seal the other chamber for sand delivery 
By this method of charging one chamber 
whilst the other is delivering sand, a constant 
supply of material to the blowing head js 
ensured. 

The makers point out that as both cores 
and moulds for a single component can be 
made at the same time on this plant, all the 
processes in the production of a casting are 
carried out with the exception of closing the 
moulds and casting them. As the moulds are 
produced by “blowing” the coated sand 
over a pattern plate the density of packing of 
the moulds is improved and the undesir- 
able “shadow” effects often encountered 
in the dump box system of shell mould 
making are eliminated. It is also considered 
that the precise temperature control of the 
pattern equipment and accurate timing of 
investment should ensure the production of 
consistently uniform cores and shell moulds, 


Metropolitan Line Electric 
Locomotives 


THe 1200 h.p. By-By electric locomotives 
displaced from passenger services on the Metro- 
politan Line of London Transport by the latest 
stage of modernisation (THE ENGINEER, Sep- 
tember 8, 1961, page 408) date from 1922-23. 
At that period they replaced two earlier series 
of ten locomotives each, which were put into 
traffic between 1905 and 1908. The 1922-23 
locomotives, also twenty in number, were built 
by Vickers, Ltd., at Barrow-in-Furness, with the 
main traction equipment by the Metropolitan- 
Vickers Electrical Company, Ltd. From their 
introduction until the beginning of the second 
world war, when the first of the Southern Railway 
660V d.c. motor-generator locomotives appeared, 
they were the only electric locomotives working 
passenger services in this country. While their 
equipment was designed primarily for passenger 
traffic, to provide the rapid acceleration needed 
between the closely-spaced stations in London 
itself, they could also start a 265-ton freight train 
up a | in 45 gradient on straight track, and shunt 
at speeds as low as 2 m.p.h. On passenger 
duties they could accelerate from rest to 25 
m.p.h. in twenty-five seconds, and run at a top 
speed of 65 m.p.h. 

The number of these locomotives has been 
reduced to fifteen by withdrawals from time to 
time. Among those already withdrawn was the 
locomotive involved in an accident between 
Northwood Hills and Northwood stations on 
December 31, 1945, when it collided in fog with 
the rear of a stationary Watford train. Three 
passengers were killed in this accident, which 
was the first to a London Transport train for 
eight years involving fatalities or serious injuries. 
The locomotive, hauling an Aylesbury train, 
had left Northwood Hills under “ stop and 
proceed” regulations. The control equipment 
is similar to that of a multiple-unit train with 
automatic acceleration, and the motorman 
stated at the inquiry that he had applied power 
intermittently without allowing the contactor 
sequence to reach full series. Tests with a loco 
motive in similar conditions showed that 
train would not start on the shunting notch, but 
did so in the series position of the controller. 
The inspecting officer found it difficult to av 
the conclusion that the motorman might have 
started and accelerated in the ordinary way. 
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Drilling Machine 


Amoving bridge positional drilling machine has been designed and built by Wadkin, 

Ltd., for drilling and tapping plates up to 20ft by 14ft with patterns of holes which 

may number up to 12,000. The machine is fitted with punched tape controlled 

“ Airmec ” positioning equipment and its guaranteed dimensional accuracy for 
two holes at 20ft centres is +0-010in. 


POSITIONAL drilling machine installed 

by Wadkin, Ltd., Leicester, at the works 
of Richardsons Westgarth (Hartlepool), Ltd., 
is being used for drilling and tapping large 
condenser plates for nuclear power station 
equipment. The machine is handling brass 
and steel plates up to 20ft by 14ft and each 
plate requires as many as 12,000 holes lin 
in diameter, accurately drilled, tapped and 
counterbored in a complicated pattern all 
over the plate. The previous method of 
producing these plates was by a conventional 
radial drilling machine, involving marking 
out, centre punching, and hand drilling one 
hole at a time. On the new machine a 
punched tape produced in the planning office 
is fed into Airmec electrical positioning 
equipment on the machine and the four 
spindle drilling head moves automatically 
over a stack of four plates drilling or tapping 
four holes at each movement. The only 
attention required from the operator is to 
remove the swarf from the surface of the plates 
as the work proceeds. It is estimated that the 
plates are produced in a quarter of the time 
previously taken. 


The machine, as can be seen in the illustra- 
tion, is of moving bridge construction, 
with a fixed table having a tee-slotted surface 
built up from four heavy cast iron sections. 
The working surface of the table is 14ft by 
20ft. The main bed lengths, of welded 
construction, are built in four sections to give 
a total bed length of 25ft on either side of the 
table, and these beds are provided with 
hardened steel slideways to run in conjunc- 
tion with precision roller slide assemblies, 
built into the two travelling carriages. The 
drive to the travelling beam is by two 3in 
diameter precision anti-friction ball nut and 
screw assemblies with a special slipper 
arrangement to ensure that the maximum 
unsupported length of the traverse screw is 
at no time more than half the maximum 
traverse, that is to say, 10ft. The drive and 
transmission of the longitudinal traverse, 
including the 14 h.p./3 h.p. two-speed a.c. 
motor and positioner units, are mounted on 
the travelling beam and provision is made to 
synchronise the two lead screws and to 
equalise the backlash in the transmission. 
Two travelling saddles carrying the longitud- 
inal beam house recirculating precision 
roller chain assemblies to reduce the friction 
of the moving beam assembly to a minimum. 


The control equipment used is so designed 
that the approach to any particular hole is 
always in the same direction, and this trans- 
mission arrangement ensures that the repeat- 
ability is guaranteed. Each of the twin bed 
units and screw assemblies are protected by 
interlocking steel roller shutter blinds over the 
entire length of the traverse, and over-run 
limit switches are provided on all power 
operated movements. 


In the drill head a 30 h.p. motor is flange 
mounted on top of the gear box to provide 
the main drive through a direct pinion on to 
the transmission shaft of the gearbox. 
Reversal of the spindle feed and spindle 
fotation (for tapping) is achieved by auto- 
matically-engaged electro-magnetic clutches. 

© main power transmission section of the 


drill head gear box incorporates electro- 
magnetic clutches for forward and reverse 
spindle transmission, together with a nine- 


speed gear change mechanism to provide 


forward drilling speeds from 97 to 1033 r.p.m. 
The feed section of the gear box is driven from 
the main spindle to give six incremental feed 
rates from 0-030in to 0-004in per revolution 
of the spindle. A set of change wheels 
provides a range of feeds to cover tapping 
rates from 6 t.p.i. to 14 t.p.i. 

The mechanical arrangement of the head 
includes provision for changing the sequence 
of operation from a drilling cycle to a tapping 
cycle. A lever on the gear box selects the drill 
sequence or the tap sequence as required and 
a similar drill/tap selector switch is provided 
in the positional control system to re-arrange 
the cycle of operations. During the drilling 
and tapping cycles the main drive motor is 
normally running continuously and the spindle 
is caused to rotate by engaging an electro- 
magnetic clutch. The feed mechanism is also 
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At the commencement of the tapping stroke 
the spindle drive clutch is engaged in a for- 
ward drive position causing the spindle to 
rotate at the pre-selected speed and the feed to 
be commenced in the forward direction 
simultaneously. At the pre-selected depth 
the limit switch provided trips the spindle 
rotation forward clutch and engages the 
spindle rotation reverse clutch, again at a 
higher speed, to withdraw the tap. At the 
pre-determined top level of the tapping stroke 
the tapping operation is concluded by de- 
energising the spindle clutch. 

The main drilling spindle output shaft 
from the drill head is coupled to four-spindle 
drill boxes which are interchangeable, to 
accommodate varying centre distances, and 
also provision is made to fit a single spindle 
milling head unit as an alternative. Feed to 
the drill box units is transmitted through a 
re-circulating ball nut with automatic torque 
limiting device to restrict the total drilling 
pressure to 10,000 Ib. Two limit switches 
are provided on the depth control mechanism 
to accommodate varying heights of drilling 
and tapping and retraction height and, in 
addition, two further safety limits are provided 
to prevent damage of the machine due to a 
failure of the other normal limit switches. 


POSITIONAL CONTROL SYSTEM 
The positional control system was specially 
designed by Airmec, Ltd., High Wycombe, to 


Positional drilling machine processing condenser plates in the works of Richardsons Westgarth (Hartlepool) Ltd. 


engaged by an electromagnetic clutch operat- 
ing in conjunction with the positional control 
system, to cause the feed to be initiated at a 
pre-set rate and to a pre-set depth, as deter- 
mined by depth control limit switches on the 
head. On reaching the pre-determined 
drilling depth the feed clutch is automatically 
disengaged and the return feed clutch is 
engaged to retract the drill spindle at high 
speed. The drill will return to a pre-deter- 
mined top position and this completion of the 
cycle will initiate the next move on the 
positional control system. When the tapping 
cycle is required the drill/tap selector lever on 
the gear box and the drill/tap selector switch 
on the main control panel are moved to “tap”’. 


provide automatic positional control for the 
drill head over the complete working area, 
either from punched tape or by manually 
dialling co-ordinates. 

Each axis of the positional control system 
is provided with two positioner units driven 
from the respective lead screws, and each axis 
has two control cabinets complete with 
reader units. These two control units and 
positioner units on each axis are electrically 
interlocked so that one control unit and 
positioner system on each axis initiates and 
controls the movement of the drill head, 
whilst the second unit is used as a checking 
device. The interlocking is such that unless 
the double positioner units on each axis agree 
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completely when the final position is reached 
then the “commence drill cycle”” command 
will not operate. This double checking system 
ensures that drilling errors cannot occur due 
to faulty tape punching, relay failure in any 
of the control units, or mis-reading of coded 
information by the reader systems and when 
manually dialling it would be necessary for 
the operator to mis-dial the position twice 
before a positional error could occur. 

The positioner gear box and drive motor for 
the beam is mounted in the centre of the beam 
to balance the transmission and is driven 
froma 14h.p./} h.p. a.c. motor driving through 
a two-stage electro-magnetic clutch gear box 
to give a normal fast traverse approach 
between holes of 60in per minute, reducing by 
three stages, to 30in per minute, to 3in per 
minute, to approximately 14in per minute for 
the final approach speed. This double 
positioner unit is driven directly from the 
transmission gear box via a differential gear 
train to register accurately the angular move- 
ment of the lead screws. Similarly the 
traverse of the drill head along the beam is 
driven from an identical transmission unit, 
mounted at the right-hand end of the beam 
and having the same mechanical design. 

Provision is made in the electrical control 


system for switching out the positioner units 
and controlling the traverse motors from 
push buttons and a speed selector switch 
mounted in a portable box on a long flexible 
lead, to enable the machine to be traversed 
under push button control in each axis. 
The traverse speeds available are 60in per 
minute, 30in per minute, 3in per minute and 
14in per minute. This equipment is included 
to enable the drill to be manipulated over the 
work area for setting up purposes and also to 
enable the machine to be used for milling 
purposes when a milling head is fitted in 
place of the four spindle drill box. 

Provision is made in the positioner devices 
on both the beam and drill saddle to move the 
datum to facilitate setting up, inch buttons 
being provided to traverse each movement 
independent of the control system. This 
facility enables a mark on the workpiece to be 
used as a datum in cases when to position 
the workpiece accurately on the bed is 
difficult or impracticable. 

A tank, coolant pump and control gear 
mounted below floor level supply coolant to 
the drills via a cable reel. The foundation 
arrangements for the machine include cast 
troughs in the floor to return the coolant to 
the tank. 


Loss-Free Control of Traction Motors 


A method of controlling the power of a series-wound motor by varying the 

proportion of time for which it is supplied with energy by means of silicon con- 

trolled rectifiers has been developed, and is claimed to effect a 15 per cent improve- 
ment in the efficiency of electric vehicles on stop-start duties. 


HE electric vehicle with a constant- 

voltage source of current normally has a 
step-by-step control, as passengers in most 
trolleybuses will be aware, which involves 
inserting resistances into the circuit and 
incurring /?R losses. In the case of battery- 
electric vehicles these losses are highly 
expensive, since the batteries represent a 
large part of both the unladen weight and 
the direct costs. Smith’s Delivery Vehicles, 
Ltd., has therefore evolved a new method 
of control which is relatively loss-free ; the 
principle is to supply energy to the motor- 
circuit from the battery in short pulses, the 
proportion of “mark” to “space” determining 
the output of the motor. The control of the 
large currents involved is effected by silicon 
controlled rectifiers ; silicon rectifiers are 
used also in the charger, allowing the charge 
to be installed permanently in the vehicle 
instead of being a bulky garage item. This 
use of solid state rectifiers has led to the 
choice of the name “ Transitruck” for 
delivery vehicles embodying the new control 
technique. 

The pulse length adopted is closely 34 
milliseconds, with a rate of repetition varying 
from twenty-five pulses per second up to the 
maximum of 300. It should perhaps be 
emphasised that the pulse rate is derived from 
an oscillator which is directly under the 
driver’s control but with delayed action in 
responding to demands for an increase in 
output ; this delay is determined by the 
designer by assuming appropriate loads and 
gradients and that the vehicle is running 
freely, and there is no feedback of torque or 
temperature—the motor is protected against 
overload simply by a fuse. (The design case 
is a 1 in 8 gradient for 200 yards.) The 
oscillator, like the remainder of the circuit, 
is transistorised and its functioning in 
generating a pair of signals at a spacing of 


34 milliseconds follows known communica- 
tions techniques. The principal problem in 
the control of the motor is that while the 
silicon controlled rectifier can (to discuss it 
by analogy with the thyratron) be “ fired ” 
by the “ grid” it cannot be stopped when a 
current is passing through it ; it is therefore 
necessary to have a turn-off circuit, the 
functioning of which can best be explained 
by reference to the diagram. Imagine that 
a voltage has been applied at A to fire the 
silicon controlled rectifier in series with the 
capacitor ; current will pass through the 
motor and charge this condenser. When the 
condenser is fully charged the current 
through the s.c.r. will be zero and the s.c.r. 
will, the triggering voltage having lapsed, be on 
open-circuit. A voltage is now applied to 
B to fire the s.c.r. in the main motor circuit. 
This allows the battery to supply the motor 


Prototype ‘* Transitruck ”’ 
of 1} ton capacity. The . 
safety windows below the 
main windshields show that 
control resistors are absent. 
Notice that the chassis is 
crab-tracked to allow full 
forward control to be 
combined with sliding doors 
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and also allows the condenser to discharge 
through an inductance and a silicon rectifier 
The effect of the inductance is, of course that 
the condenser and inductance go into og, 
tion, but this oscillation is stopped bY the 
silicon rectifier when the current Teaches 
zero and the charge on the condenser is at 
maximum value of the opposite Sign to is 
original charge; the magnitude of the 
charge will be reduced because of the finite 
resistance of the rectifiers in the forward 
direction. When it is required to end the 
pulse of current through the motor, 4 jg 
triggered ; the voltage across the condenser 
will be in the opposite direction to the dr 
across the main s.c.r.,and so the current across 
the latter will disappear and it will become 
open-circuited. When the motor current has 
charged the condenser the cycle of events has 
been completed and the battery current jg 
at zero. The motor current, however, does 
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Circuit of ‘* Sevcontroller ”’ 
not suffer a discontinuity ; the motor is 
paralleled by another rectifier which behaves, 
with the field coil, in the manner of a voltage 
doubler, so that the energy in the collapsing 
field is regenerated and there is no 
extreme transient voltage induced. 

As mentioned earlier, the charger also is 
controlled by silicon rectifiers, and it is 
perfectly possible to use the same solid-state 
components for each purpose. The switch- 
gear involved would, however, be heavy, and 
since the unladen weight is severely restricted 
by the limit of 16 cwt above which learner 
drivers are required to be accompanied, the 
charger is, in fact, built in as a separate unit. 
Both controller and charger are compact 
units with the familiar finned heat sink and 
are placed beside the driver’s seat. A 12ft 








charging cable is standard, and the vehicle 
can be recharged at any 13A a.c. point ; the 
charger gives a constant current, reducing 
the charging time from the prevailing ten 
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ours to six hours or less. The 
d charger are made by Joyce, 
this firm and the vehicle makers 
‘ointly own Sevcon Engineering, Ltd., in 
which are vested the patent rights in the 
: e. 
aero vehicle is unusual among electric 
yhicles in that it is not noiseless ; the 
motor gives a click each time a pulse of 
current is initiated, and thus the driver can 
hear a buzz which is low-pitched at low load 
and vice versa. It is claimed that on duties 
iqvolving much running at less than full 
power, ¢.8. door-to-door delivery, a saving 


to eleven h 
controller an 
Loebl, Ltd. ; 


1961 


of energy of 10 to 20 per cent is effected ; 
this can be realised either in a reduction in 
battery weight, which will result in an 
improvement in vehicle performance, or the 
same battery can give a greater radius of 
operation or, with suitable redesign, a higher 
speed. While the principle of “‘ Sevcontrol ” 
is applicable to any d.c. system of traction, 
the advantages are particularly great for the 
battery vehicle, and in order to be in a 
position to exploit them Smith’s have built 
a new factory of 130,000 square feet on the 
Team Valley Trading Estate at Gateshead, 
Co. Durham. 


Commission for Transport Museums 


Tue International Commission for Transport 
Museums held its 1961 conference in Great 
Britain from September 11 to 15 ; this week the 
delegates are making a tour of the country which 
includes visits to scenes of historical interest. 
The International Commission for Transport 
Museums was inaugurated in 1956 by the Inter- 
national Council of Museums to encourage the 
establishment of transport museums and the 
collection and preservation of transport relics. 
The first meeting of the Commission was in 
Stockholm during 1959. Last year members 
met in Lucerne at the Swiss Institute of Transport. 

The business meetings of the conference were 
held in the Science Museum, but whole-day visits 
were made to the collection of the British 
Transport Commission at Clapham and to the 
Montagu Motor Museum at Beaulieu. 

The theme of the London conference was the 
contribution that can be, and in this country is, 
made by amateurs or others without the national 
museums ; the lectures on the Thursday morn- 
ing were given the collective heading “ The 
Enthusiast and British Transport” and that even- 
ing the delegates were received by the Consulta- 
tive Panel for the Preservation of British Trans- 
port Relics (the body which advises the Curator 
of Historical Relics of the British Transport 
Commission on questions involving historical 
research) under its chairman, Mr. A. J. Boston. 
Technical papers were delivered during the meet- 
ings by, among others, the Superintendent of the 
Protective Coatings Laboratory, Research Depart- 
ment, British Railways, by Dr. H. E. Priston, 
Technical Department, Shell-Mex and B.P., 
Lid., and by Air Commodore A. H. Wheeler 
of the Shuttleworth Trust. 

On the occasion of the visit to Beaulieu the 
conference was addressed by Lord Montagu on 
the subject of the policies underlying preservation. 


The Curator of the Museum of British Transport, Mr. J. H. Scholes, 
indicating the sectioned front tube plate of a boiler with an Eastleigh 
the Chairman of the Commission, Dr. F. F. de Bruyn, 
on whose left is Lord Montagu 


Superheater to 


During the conference a Pullman railway car 
was presented to the Museum of British 
Transport. The car, “Topaz,” is a_ first 
Class saloon seating 24 passengers, and has 
been in regular use between London and the 
south coast for forty-seven years. It was built 
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by the Birmingham Railway Carriage and 
Wagon Company Ltd., at Smethwick in 1913 
to the order of the South Eastern and Chatham 
Managing Committee, and is 59ft 8in long over 
the buffers. It weighs 31 tons. As it was 
impracticable to restore the car to its original 
condition it has been brought to its condition 
of 1930-35, and is finished in the livery of that 
date, umber and cream with a white fascia 
board. A variant, of the appropriate date, of 
the Pullman Car Company’s crest is carried on 
the side panels. The underframe members 
are of 7in by Sin pitch pine, and a set of original 
bogies has been fitted. The car was presented 
to the museum by Mr. Henry Maxwell in 
association with the Pullman Car Company. 

A special exhibition of “*‘ Modern Methods of 
Traffic Control” at the Science Museum. 
arranged by the Westinghouse Brake and Signal 
Company, Ltd., was opened at the same time 
as the conference and remains accessible to the 
public until October 1. The exhibits include 
the “* Westronic”’ demonstration model of a 
remotely-controlled railway signalling system, 
an automatic barrier machine for use at un- 
attended level crossings, and the road traffic 
lane divider for use where the proportions of 
traffic in each direction varies with time. 





Delegates reached the Montagu Motor Museum from the station in a fleet of historic vehicles: here are seen 
a 1921 Ford, Model TT and a 1906 20/30 Renault 





Dr. de Bruyn and, on the left, M. Alfred Waldis of the Institute of Transport 
and Communications, Lucerne, studying the Leyland ** Cub Rear ”’ i 
contrasts with the very many rear-engined buses on the Continent in having 
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de Dion drive 
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National Engineering Laboratory 


THE recently issued report of the National 
Engineering Laboratory, which was established 
by the Department of Scientific and Industrial 
Research at East Kilbride ten years ago, points 
out that the policy originally laid down is now 
paying rich dividends. Under this policy both 
basic and applied research have proceeded 
hand in hand to assist industry with immediate 
problems and build up a background of know- 
ledge and experience for the future. 

Brief notes on work in progress during 1960 
are given in an appendix and about thirty items 
of general interest are dealt with in some detail 
to give an overall picture of the laboratory’s 
work. This work is dealt with in four main 
sections. The first section deals with some of 
the results of research of direct industrial appli- 
cation ; the second section covers background 
research the results of which may be of less 
immediate application to industrial problems ; 
the third section describes some new measuring 
instruments and techniques; and the fourth 
section gives particulars of new facilities installed 
for use in the laboratory’s research programme 
and sponsored investigations. 

In dealing with the results of research of direct 
industrial application three successful projects 
listed of outstanding importance are the labora- 
tory’s work in connection with the automatic 
correction of errors in machine tools, the develop- 
ment of hydrostatic drives for machine tools, 
and the cold extrusion of steel. The work on 
fatigue of metals at high temperatures is con- 
sidered especially important in the case of 
components for aircraft gas turbines. 

Present investigations include the high tem- 
perature fatigue properties of brazed joints, such 
as are used in one of the methods of attaching 
rotor blades. Results show that at 800 deg. Cent., 
with the joint in shear, the strength of a brazed 
joint is greater under an alternating load than a 
steady load. Using high-strength fillers, the 
joint could be made as strong as, or stronger 
than, the parent metal. 

One of the most important developments in 
the field of background research is stated to be 
the production of new materials by using very 
high pressures and temperatures. Already, the 
N.E.L. has proved its equipment by producing 
its first batch of artificial diamonds from graphite, 
and this is being followed by further studies of 
the nickel-carbon system at high pressures. 
Pressures up to 90,000 atmospheres have already 





Injecting electrolyte on the mercury cell assembly line 


been produced successfully. The laboratory has 
determined the relative rate of crack growth for 
a wide range of engineering materials, and this 
work has been aimed at providing a funda- 
mental explanation of fatigue damage and 
failure and defining the qualities required to 
resist such damage. 

The facilities for sponsored investigations and 
tests are being used more and more frequently 
by industry, and they range from long-term 
basic investigations and design studies to 
development projects and the calibration of 
instruments. The report contains several 
examples of the work the laboratory was asked 
to carry out for industry during 1960. This 
work included tests on mechanical transmissions, 
noise in machines, water turbine tests, and 
improvement of the performance of the hydraulic 
gear in a refuse-collection vehicle. 


Welding in Shipbuilding 


AT its autumn meeting the Institute of Welding 
is holding a “* Joint Symposium on Welding in 
Shipbuilding”’ in co-operation with the Royal 
Institution of Naval Architects, the Institute of 
Marine Engineers, the Institution of Engineers 
and Shipbuilders in Scotland, and the North 
East Coast Institution of Engineers and Ship- 
builders. The symposium will be held at the In- 
stitute of Marine Engineers, The Memorial 
Building, 76, Mark Lane, London, E.C.3 from 
Monday, October 30 to Friday, November 
3. A total of thirty-four papers will be presented, 
including : five papers on design ; eight papers 
on materials with reference to high yield point 
steels, residual stress and brittle fracture and 
light alloys ; nine papers on yards and con- 
struction and dealing with building, layout and 
materials handling; nine papers concerned 
with welding and cutting with sections dealing 
with processes and procedures ; and three papers 
on quality control. Receptions will be held by 
Lloyd’s Register of Shipping, the Shipbuilding 
Conference and by the Institute of Welding. 


Mercury Cell Production 


New factory and office premises covering 
55,000 square feet have been brought into use at 
Crawley, Sussex, by Mallory Batteries, Ltd., for 








the manufacture of mercury dry cells. Curren 
developments in instrumentation, communica 
tions and space research have increased the 
demand for the miniature | -35V cells, While a 
growing consumer market is foreseen in transistor 
radios and tape recorders. Capacities Of the 
cells made at Crawley range from 100mAh to 
to 14Ah. Two forms of construction are used 
one having a pressed powder anode, and the 
other an anode of zinc foil wound into a roi 
with absorbent paper to return the electrolyte 
This wound anode is used in particular fo, 
low-temperature applications, such as Power 
supply for air/sea rescue beacons. The elk 
seen in the accompanying illustrations hay 
anodes in the form of pressed powder pellets 
consisting of zinc powder to which mercury has 
been added, forming a zinc amalgam Containing 
13 per cent mercury. 

The cathode is a mercuric oxide depolarising 
pellet, containing some graphite consolidated 
to the cell case by crimping. An ion-permeable 
barrier, normally of parchment paper, is placed 
on the depolariser surface, and between this and 
the anode is a disc of electrolyte-absorben 
material, seen being injected with electrolyte ip 
one of the accompanying illustrations. Outer 
casings are of steel. A long shelf life is a charac. 
teristic of the cell, and even if neglected it does 
not corrode in the manner of a conventional cel! 
with the negative pole formed by a zinc casing 
Sealing is mechanical, no wax being used. 

A press shop in the works forms all metal 
components from strip. Batteries are built yp 
with inter-cell connections of spot-welded nickel 
steel strip. 

All cells are tested electrically on the machine 
shown in one of the illustrations. Once fed on 
to the rotating table, they pass under a tes 
head where they discharge momentarily through 
an external circuit. If a prescribed current is 
not attained, a cell is automatically diverted for 
rejection. The tester illustrated will handle 
28,000 cells a day without supervision other than 
feeding and removal of the cells. Cells from 
every batch produced are selected for life tests 
release of the batch being dependent on their 
meeting the specification. Protracted storage 
tests are also made in the laboratory at the new 
works, where cells made seven years ago and 
still mechanically sound are exhibited. Full 
facilities are available here for low-temperature 
and tropical testing. 


[Reply Card No. E1190] 


Feeding cells into the automatic test equipment 
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London Transport in 1960 


year 1960 brought marked progress to 

THE ) Transport in certain directions, it is 

os the Executive’s “ Annual Review ” for 
sated In "nich has just been published,* but 
t _ Yea gfculties in others. On the Under- 
po railways there was substantial progress 

vy delivery of new “ silver” trains for the 

with filly and Central lines which, by their 
a nger capacity and by better perform- 
large and reliability, it is claimed, produced a 
ovement in the travelling conditions 


impr ae © 
oo Bos. Electrification of the Metro- 
pe hoe Line from Rickmansworth to Amersham 


4 Chesham was completed, and considerable 
a eee was made with the work of widening 
a improving the line between Harrow and 
Ri kmansworth, due for completion in 1962. 

On the roads, the replacement of trolleybuses 
by “Routemaster” buses enabled improve- 
ments to be made, but the shortage of drivers 
and conductors, which was already affecting the 
standard of service provided to passengers on 
bys routes generally at the beginning of 1960, 
grew to serious dimensions by the late summer. 

The year ended with net surplus, after meeting 
all working expenses and provisions for deprecia- 
tion, of £7-9 million. This was sufficient to 
meet London Transport’s contribution of £6-5 
million to the central charges of the British 
Transport Commission (representing mainly 
interest on capital), and left a margin of £1-4 
million (the corresponding figure in 1959 was 
£30,000). Although the financial results for 
1960, taken by themselves, were moderately 
satisfactory, the Executive considers the £1-4 
million margin, after meeting interest and other 
charges, was by normal commercial standards 
still below the level needed to put the undertaking 
in a sound financial position. Moreover, the 
result was largely due to considerable savings of 
expenses in working the road services owing to 
the shortage of bus crews and to the increased 
earnings of the smaller number of buses which 
were in operation. This position could not be 
allowed to continue, the report asserts, and it 
would not be reasonable to look forward to a 
continuance of such high earnings, if the quality 
of service offered on the roads were to remain as 
poor as it was in many areas in 1960. 

The “ Review ” points out that there is a grow- 
ing unbalance between population and employ- 
ment in Greater London, resulting in a per- 
sistent labour shortage, which continues to cause 
serious difficulties particularly in the public 
transport and other service industries. Popula- 
tion and employment could be brought back 
into balance, it is considered, by provision of 
more residential accommodation in the London 
area as the primary requirement, both in the 
central area and in appropriately chosen suburbs 
where the labour shortage is acute. 


FINANCIAL RESULTS 


Increases in pay of bus and Underground 
railway staffs (the latter arising from the Guille- 
baud pay review on British Railways) increased 
London Transport’s wage bill by £6,500,000 a 
year. This with other prospective increases in 
annual charges meant that London Transport 
was faced with the necessity of finding an 
additional £7,500,000 to £8,000,000 a year out 
of revenue in future. In view of these rising 
costs increases in fares were authorised by the 
Transport Tribunal ; these were introduced, in 
stages affecting different fares, in May, 1960, 
January, 1961, and July, 1961. 

In 1960 gross receipts from passengers, com- 
mercial advertising, and rents amounted to 
£83-3 million (£4,000,000 up on 1959). Work- 
ing expenses totalled £77-4 million, £2-3 million 
higher than in 1959; this increase was more 

accounted for by increases in wages. A 
lotal of £14 million was spent on new assets, 
mainly “* Routemaster *’ buses and new Under- 
gound trains, modernisation of the electric 
power supply system, and Metropolitan Line 
improvements. 


PASSENGER TRAFFIC 


The number of passengers carried on London 
fansport services in 1960 was 3267 million, 


.."“ London Transport in 1950.” London Transport Executive, 
s 64. , 280, Marylebone Road, London, N.W.1. Price 
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4-6 per cent less than in 1959. This reduction 
was more than accounted for by a drop in the 
number of road services passengers (mainly 
short-distance riders) from 2756 million to 
2593 million. Passenger travel on the Under- 
ground railways, however, continued to grow in 
1960, reaching 674 million—an increase of 0-8 
per cent over 1959. This expansion is attributed 
to an increase in population in the outer areas, 
the introduction of new trains of greater carrying 
capacity on the Piccadilly and Central lines and 
a transfer of passengers from the depleted bus 
services “labouring under crew shortage and 
street congestion,” and controls on the parking 
of cars in central London. The Underground 
also carried a greater proportion of short- 
distance riders in 1960. 


TRAFFIC CONGESTION AND METERS 


** The problem of the roads ” was a picture of 
a relentless rise in traffic and worsening con- 
gestion in the London area as a whole, despite 
substantial relief at a limited number of former 
black spots where major works had been com- 
pleted or had progressed far enough to yield 
some material improvement. Each year had 
been markedly worse than the year before, and 
1960 was no exception, when buses were delayed 
more than in 1959, 

Tests made by London Transport had proved 
the success of parking meters and traffic wardens 
in reducing congestion in the metered zones. 
When meters were introduced in the com- 
paratively small area of Mayfair bus journey 
times over the sections of route affected were 
improved by 4 per cent, but in neighbouring 
areas the parking problem had _ intensified ; 
extensive parking often resulting in the capacity 
of the streets being seriously reduced. 

Operation research carried out by London 
Transport on the effect of congestion on West 
End bus services showed that for the journey 
between St. George’s Hospital and Euston 
Station buses on route 14 took only twelve 
minutes in light traffic, nearly double that time 
during most of the day and three times as long 
during the periods of heaviest congestion. 


EXPANSION OF THE UNDERGROUND 


Referring to the increased traffic being carried 
on the Underground, the report says the new 
rolling stock programme would afford some 
easement and stimulate some new traffic in the 
next few years, but peak-hour traffic would 
continue to rise even though at many important 
points an acceptable standard of comfort and 
convenience was not, at times, being offered. 
The position would only improve when the train 
replacement programme was completed, the 


; 


Stress-relieving furnace under construction 
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Victoria Line had been built and other works 
carried out. “The conclusion is clear that 
improvements to the Underground system done 
in the right way and at the right places which will 
make journeys quicker or easier are certain to 
lead to an increase in Underground traffic and 
a corresponding reduction in traffic seeking to 
use road vehicles; and the same applies to 
British Railway lines in the London area. 
London Transport is confident that expansions 
and improvements of the Underground system 
as a whole, though usually costly to provide, 
must be taken in hand as an essential element 
in any solution of the general London traffic 
problem.” 


Large Electric Stress-Relieving 
Furnace 


A STRESS-RELIEVING furnace 27ft by 27ft by 
80ft long, now being completed at the Thornaby- 
on-Tees works of Head Wrightson Teesdale, 
Ltd., is of novel design, and is claimed to be the 
largest in the world. It was designed by Cooper 
Electroheat, Ltd., 164, Lord Street, Southport, 
Lancs., who also supplied the heating equipment 
and furnace panels. Head Wrightson supplied 
the bogies, cradles and main frames, and also 
undertook the erection of the furnace. 

No firebrick is used in the furnace, the hearth, 
walls and roof consisting, in the main, of 8ft by 
8ft mild steel panels, filled with compressed 
mineral wool slabs and held in place by flexible 
mild steel sheeting of patented form. The roof 
panels are carried by longitudinal rolled steel 
joists at roof truss height, and the walls are 
fixed to “A” frames mounted on bogies. The 
end walls are lifted into position in two pieces 
by a mobile crane, and the furnace floor, which is 
also in panel form, is carried on bogies. Heating 
is by means of 40kW units, each unit comprising 
twelve coiled elements in sintered alumina sleeves 
supported in stainless steel channels resting on 
mild steel frameworks placed on the furnace 
floor. Current is taken at mains voltage and the 
total loading is 1400kW. A 40ft length of the 
furnace has already been completed, and used 
to stress-relieve a steel fabrication to within 
temperature limits of 610 deg. to 630 deg. Cent. 
By heating in off-peak periods and by loading 
the furnace well it is claimed that stress-relieving 
can be carried out for less than £1 per ton in 
electricity consumed. Further advantages 
claimed for the furnace are : low capital cost ; 
short delivery and erection time ; transportability 
and ease of size alteration ; low thermal mass ; 
and minimum scaling of work being heat-treated. 
Longitudinal expansion of the work (which is up 
to 6in on 80ft) is accommodated by the bogies. 
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Two Small Craft 


Our first illustration shows the pilot vessel 
** Eleanor Laura ” which has been designed and 
built at the Hampton boatyard of John I.Thorney- 
croft and Co., Ltd., for the Belfast Pilotage 
Authority. The craft, which recently completed 
trials on the Thames, will operate from the shore- 
based pilot station established at Carrickfergus 
Harbour following the withdrawal from the 
station in Belfast Lough of the pilot vessel 
“Lady Dixon.” Built under Lloyd’s super- 
vision, the launch has an overall length of 54ft, 
a beam of 14ft, an extreme draught of 5ft and 
on trial attained a speed of over 12 knots, the 
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Pilot vessel ‘‘ Eleanor Laura ’’ for the Belfast Pilotage Authority 


range at this speed being 375 nautical miles. 
English oak has been used for the keel, hog and 
stem, and the hull and decks are of single skin 
larch, while the watertight bulkheads are of 
double skin African mahogany, each skin 
being 4in thick. 

Aft of the forepeak and aft of the store and 
oilskin hanging space are two cabins, one large 
one to take four pilots, and the other to accom- 
modate one officer, while the crew, numbering 
two, are berthed abaft the engine-room. A 
small galley is fitted to starboard in the crew 
space, from which a door in the forward bulk- 
head gives access to the machinery space while 
aft a ladder leads to the deck. The Whitlock 
marine steering gear is housed in the aft peak 
which is entered from a watertight hatch in the 
deck. Two Kent clear view screens are fitted in 
combined chart and wheelhouse, where there is 
also a plotting table, a Decca River Radar 215 
and a Pye v.h.f. marine radio telephone. For 
boarding purposes safety strips are fitted to the 
deck while protection for the hull is afforded by 
a Goodyear rubber fender, for handling the 
anchors and cable there is a hand operated 
windlass while for lifesaving a ten-man inflat- 
able life-raft is mounted on the aft casing top. 

Power for propulsion is provided by a Rolls- 
Royce Mark C.6. T.F.L.M. diesel engine fitted 
with Capitol hydraulically operated two to one 
reverse reduction gearing, and developing 300 
b.h.p. at 2000 r.p.m. The auxiliary unit is a 
Lister SL 110 air-cooled engine developing 4} 
b.h.p. at 1800 r.p.m. and driving a 2kW shunt 
wound generator. A Smith combustion heater 
provides heating for the ship. 

Our other illustration shows the despatch and 
survey vessel “* Mutiara,”’ built for the Royal 
Malayan Navy at the Singapore yard of John I. 
Thorneycroft and Co., Ltd.; she measures 


99ft in length by 19ft beam and has a draught of 
This is a general purpose vessel of 


about 6ft. 








round bilge form with passenger accommodation 
arranged below the main deck forward of the 
engine space and the crew aft. For the former 
there are three double cabins and one single 
cabin arranged around a lobby. Aft of the 
engine room is a crew’s galley to port, and a 
passengers’ galley to starboard, while the accom- 
modation consists of a two-berth cabin for petty 
officers and a large space to berth a crew number- 
ing fourteen. At the forward end of the deck- 
house is the wheelhouse equipped with Decca 
303 radar, a Sperry Gyrosin compass and an 
Ericsson telephone system. Aft to port is the 
captain’s cabin, while to starboard is the radio 
room, and further aft is a lobby in which is a 


=a 


companionway leading down to the accommo- 
dation, from which a door gives access to a 
spacious deck saloon having folding doors 
opening out on to the deck aft. For life-saving 
purposes there are two Elliot twenty-five-man 
life rafts, and on the saloon roof are two glass- 
fibre boats, one 15ft long and powered by a 30 
h.p. Perkins engine, and the other 12ft in length 
and fitted with a Seagull 4 h.p. outboard unit, 
Both boats are stowed under crane pattern 
davits. 

Two Thorneycroft diesel engines fitted with 
3 to 1 reduction reverse gears and each rated to 
develop 200 b.h.p. at 1750 r.p.m. provide the 
propulsive power, and on trial this vessel exceeded 
the contract speed of 12 knots. Two Thorney- 
croft 30 h.p. diesel engines each drive a 17kVA 
alternator to supply electrical power, and in the 
compartment is mounted “ York” air con- 
ditioning plant to supplement the natural 
ventilation. Oil fuel is carried in two 850 
gallon tanks and a total of 2000 gallons of fresh 
water is carried in various tanks suitably located 
in the vessel. 


Unit Dust Collectors 


A NUMBER of improvements have been incor- 
porated by Dallow Lambert, Ltd., Thurmaston, 
Leicester, in the “* Uma Unimaster” range of 
unit dust collectors. A new design of one-piece 
filter pad assembly facilitates removal for 
laundering or other reasons, and increased 
spacing between filter pads allows for the hand- 
ling of difficult dusts. There is also a new design 
of filter insert which, in conjunction with a 
simplified shaker linkage and improved shaker 
bar, results in better cleaning of the filter element. 
The power of the shaker motor has been doubled, 
and the fan performance improved, whilst 





————____ 


redesigned dust seals are fitted to yj 
greater pressure differentials. One of the 
collectors is illustrated below with the 
being changed. The replacement filter o9 the 
floor is 150 square feet area. 

Collectors with 150 and 250 square feet 9 
filtration area, in addition to the 50 square fey 
and 100 square feet sets already Produced, haye 
been introduced to meet the demand for 
capacity air venting filters for pneumatic convey. 
ing installations. The firm’s “ Fulimatic” 


control system for filter cleaning now availabe 
provides controlled time cycle shaking ¢qc 
time the fan is stopped. A timer incorporate 
in this equipment ensures sufficient delay tp 





Despatch and survey vessel ‘* Mutiara ’’ for Royal Malayan Navy 


allow the fan to slow down to a halt, followed by 

a controlled shaking period. The wiring is 

interlocked so that once stopped the fan cannot 

be restarted until the shaking cycle is completed. 
[Reply Card No. 1182] 


Filter being removed from dust collector havi 
150 square feet filtration area 
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Electronic Thawing of Fish 


of the frozen food industry has 

or ay for equipment to thaw large 
tities of frozen foodstuffs and Radyne, Ltd., 
qa esigned a plant specifically to meet this 
7 in the fish industry, although it can be used 
ually well for the thawing of meat, vegetables 
“ fruit, The 120kW Electronic Fish Thawing 
t is intended for thawing blocks of frozen 
pole white fish at a rate of 1 ton per hour or 
perring at 14 tons per hour. It has been built 
for Associated Fisheries, Ltd., owners of the 
trawler “ Lord Nelson,” which has part 

of her catch frozen into blocks. This Radyne 
ynit employs the radio frequency water im- 
sion method and after completion of trials 
at Workingham the plant will be installed at 


oy of thawing differs from the conven- 
tional in that the dielectric properties of the 
frozen fish are used to produce warmth uni- 
formly through the mass of the block instead of 
the warmth being conducted to the centre from 
the surface. Uniformity of heating avoids risk 
of surface deterioration such as drying and 
thermal damage, while the “ waterlogging ” 
characteristic of thawing in water is avoided. 

The equipment, of which we reproduce a 

view, is designed to thaw blocks of 
whole frozen fish measuring 42in by 2lin by 4in 
thick and weighing about 94 Ib, but can be used 
y well for blocks of smaller size. It is of 
straight through design ; the blocks are placed in 
trays on a 42in wide rubber conveyor band and 
carried through six successive radio-frequency 
ovens—these are 20kW, 34/40 Mc/s heating 
units, The band speed can be adjusted from 
lin per minute up to a maximum of 10in per 
minute and the equipment has an overall 
of 76ft, a maximum width of 7ft 6in and 
a height of 9ft 7in. After loading, the trays are 
pushed tight one behind the other and pass under 
a continuous spray of water which fills the trays 
before entering the electronic oven. The radio- 
frequency generator units are each mounted 
above an independent oven and there is a clear 
space of 54in between the top of the conveyor 
band and the underface of the electrode which 
is 6ft long and 3ft 6in wide. Between the end 
walls of the oven and the electrode there is a 
6in gap and a 12in de-coupling duct section 
between each oven, to ensure that there is no 
interaction between generators. A 200W heater 
is fitted in each electronic unit to prevent con- 
densation when they are not in use, and to 
ensure that the units do not freeze in cold 
weather. 

The 42in wide endless rubber conveyor belt 
has a thickness of yin and is supported on 
p.t.f.e. skids, while the return belt runs over a 
series of rollers. An auto tracking unit ensures 


that the belt runs centrally, and guide rails 
ensure that the trays are correctly located on the 
A rotating nylon brush cleans the 


conveyor. 
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General view of electronic thawing plant 


conveyor belt, which is driven by a 14 h.p. motor 
through a variable speed box followed by 100 to 1 
reduction gearing. An electrical supply of approxi- 
mately 150kW/160kW at 415V, three-phase, 
is required, with a water supply of 20 to 30 gallons 
per minute for filling trays, scrubbing, cooling 
the .belt and certain electronic components, 
including the main oscillator valve. The water 
should be at a pressure of 40 lb per square inch 
and a maximum temperature of 66 deg. Fah. 
All supply and control leads are double inter- 
ference filtered and removable panels have the 
company’s double interference seals, while the 
conveyor passes through a Radyne interference 
attenuation duct when entering and leaving the 
high-frequency ovens. 


[Reply Card No. E1191] 


Metal Spraying Pistol 


To give a high rate of deposition when spraying 
a protective zinc or aluminium coating on to 
large areas of metal, such as is required in the 
constructional engineering industry and ship- 
building, a metal spraying pistol has been 
developed by the coating division of F. W. 
Berk and Co., Ltd., Brent Crescent, North 
Circular Road, London, N.W.10, to give an 
hourly throughput of 110 1b of zinc. The high 
throughput attained by this pistol is achieved by 
splitting the powder stream into four equal small 
streams alternated with gas streams. The gun, 
which weighs only 3 Ib, is illustrated below 








Metal spraying pistol for high rate of deposition 


and, as can be seen, the gas, air and powder 

hoses are led into the rear to give it a good 

balance. 
Since the gun is required to spray various 
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types of metals using different speeds and gases, 
the only control fitted is a spring-loaded trigger 
operating remote valve controls for gas and 
air supplies, the main supplies being automatic- 
ally cut off when the trigger is released or on the 
gun being laid down. Powder for the gun is 
fed from an easily recharged 2 cwt capacity con- 
tainer. As the powder supply is cut off at the 
feeder when the trigger is released, build-up in 
the powder line to the gun is prevented and 
wear avoided on powder valves. Powder feed 
rate being fixed, the operator works with the 
correct throughput in relation to the flame. A 
small box contains the controls, which are preset 
before dispatch from the factory, and when first 
beginning to spray it is only necessary to open 
one cock and the compressed air supply is fed 
to the various air-operated valves ensuring that 
the correct volume, pressure and time sequence 
of = gas, oxygen and powder is applied to the 
pistol. 

The maker states that since the powder is split 
into four individual streams, each surrounded by 
a gas flame, the gases have only to heat a rela- 
tively small powder cross section in each stream. 
As a result of this arrangement less oxygen (95 
cubic feet per hour) and less propane (27 cubic 
feet per hour) is used than with equipment 
giving a considerably smaller output. 


[Reply Card No. 1192] 


Mesh Fan 


IT is announced by Heat Pumps and Refrigera- 
tion, Ltd., Lansdowne Lane, Charlton Village, 
London, S.E.7, that it is about to place on the 
market a new type of fan known as the * Mesh 
Fan,” the design of which can be seen in the 
illustration below. The fan has a mesh impeller 
of “ expanded ” metal, plastic or other material 
with the usual characteristic pattern of diamond 
or similarly shaped openings. The narrow 
strands of the mesh during the stretching opera- 
tion in manufacture receive a small inclination to 





Construction of a “‘mesh’’ impeller fan 


the impeller plane and, in effect, form hundreds 
of small scooping blades. Through an end 
plate or diaphragm the rigid runner is fitted on 
to the driving motor shaft, and the whole 
assembly is mounted in a scroll shaped housing 
designed to collect and direct the air as required. 

When the impeller is rotated the air thrown 
off radially by the centrifugal force is collected 
in the scroll and swept out by the small blades 
of the mesh. The scroll strives to convert the 
high velocity which exists at the blade tips 
into a static pressure but gives a high outlet 
velocity. Fans can be provided with either 
forward or backward curved impellers to suit 
requirements. It is pointed out that, as in the 
case of any fan, the number of blades, the size 
and speed of rotation govern both the air extrac- 
tion rate and the noise level. As the mesh fan 
has a large number of small blades and small 
inertia the maker says that it is possible to 
increase the speed without an appreciable 
increase in noise. 

Initially a 4in diameter fan with an output of 
70 c.f.m. is to be marketed, and within a few 
months production will begin of mesh fans with 
outputs from 25 to 200 c.f.m. 


{Reply Card No. 1179] 
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Device for Water/Sludge Separation 


Five years ago, Mr. Sciver, who was then 
President of the Institution of Public Engin- 
eers, suggested in his address to that Institution, 
that experience gained in manufacturing 
chemistry might be taken advantage of by 
public health engineers by adopting the centri- 
fuge to cut short the costly process of sedimenta- 
tion. Last week we were able to inspect a device 
which is intended for industrial application as 
well as in sewage purification, but which is 
based on a somewhat similar principle, and 
appears to realise some of the advantages 
envisaged by Mr. Sciver. The device is called 
the “Daynor Separator”; it is a French 
invention, and has been introduced to this 
country, following successful use in France, 
by Water Engineering, Ltd., a company formed 
to develop and market the equipment made by 
the Compagnié d’Epuration et de Traitement des 
Eaux, of Paris. 
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Sectional diagram of water/sludge separation operating 
on the ‘‘hydro-cyclone ”’ principle 


The Daynor Separator utilises a principle 
known as the “ hydro-cyclone””’ and is shown 
diagramatically in the sketch. It consists basic- 
ally of two parts, an inverted steel cone to the 
upper end of which a cylindrical section is fitted. 
This cylinder is divided into two chambers by 
a horizontal plate, which has a central orifice. 
The unclarified liquid enters tangentially below 
the dividing plate and the treated water leaves 
through a tangential outlet from the upper 
chamber. At the lower end of the cone is the 
draw-off for the separated sludge. A system 
of equalising air pipes connects this draw-off 
with the upper part of the apparatus and with 
the clear water outlet. 

As soon as water enters at the operating 
velocity the tangential inlet causes rotation about 
a vertical axis, and a vortex is formed throughout 
the whole length of the cone. The air pipes 
equalise the pressure at the top and bottom of 
the apparatus and the vortex becomes a natural 
air core, around which the whole body of the 
liquid rotates. 

There are two outlets: the upper, through 
which the clarified water passes into the delivery 
main, and the lower through which the sludge is 
drawn at atmospheric pressure. The relative 
proportions of these two depend on the nature 
of the liquid to be treated, but normally the sludge 
represents between 2 and 10 per cent of the 
incoming supply. This percentage is regulated 
by a controlling valve on the lower outlet. 
Note that a cushion of compressed air forms at 
the top of the treated water outlet chamber, as 
soon as the outlet pipe is immersed. 

The apparatus is so designed that the clarified 
water passes upward from near the central core 
of the rotating liquid, while the sludge moves 
down through the cone from the periphery. 





Any particle in the liquid acquires two 
velocities, a tangential and a radial velocity : the 
latter tends to move the particle outward and 
hence into that part of the liquid which is moving 
toward the bottom draw-off. 

Beyond a certain critical radius from the centre 
all particles are drawn downward, and this 
radius varies according to the quantity passing 
through the separator, and according to pro- 
portion of the flow which is being drawn off 
through the sludge outlet. Hence the degree of 
separation can be increased or decreased by 
allowing a greater or less percentage of the flow 
to pass to waste. Provided that a particle acquires 
a sufficient radial velocity to carry it beyond the 
critical radius during its passage through the 
separator it will be carried downward with the 
sludge. Whether it will acquire this velocity 
depends on various factors, such as its shape, 
size, density, the distance of the critical radius 
from the air core, and the speed of rotation of 
the liquid within the separator. 

The energy absorbed in the apparatus, it is 
stated, is almost entirely employed in imparting 
the circular motion to the water and maintaining 
the air core. Thus the head loss determines the 
rate of rotation, which in turn determines the 
degree of separation. However, the separation 
capabilities of the device do not vary with the 
quantity of material in suspension, so with 
increased turbidity it is only necessary to increase 
the proportion of sludge drawn off, and no 
increase in head loss occurs, it is claimed. A 
clarified water of constant quality can, therefore, 
be produced. 

A second device, known as the “ Daynor 
Clarifier,” operates precisely as the inverse of 
the separator. The clarifier is intended to remove 
particles whose density is less than that of water, 
so in this case, the waste containing these light 
particles is drawn off at the top. At the demon- 
stration last week, which was at the Shenfield and 
Hutton sewage disposal works in Essex, a 
clarifier and separator built as one unit were to 
be seen in operation. This unit had a capacity 
of 25,000 to 30,000 gallons per hour. The head 
loss through the device is stated to be “in the 





*? separator. 
The short vessel on the left is the clarifier and the 
separator itself is on the right 


A demonstration set-up of the ‘* Daynor 


—___ 


order of 10ft for a heavily charged river Water 

84ft for water containing a medium quanti ‘er 
suspended matter.” A maximum of 1§ ho ; 
needed to operate the device. ne 

The advantages claimed for this Method of 
treatment are a considerable reduction in 
compared with conventional sedimentation and 
very great reduction in the area of ground taker 
up by the treatment plant. A high 
flexibility is also possible in the installation ang 
use of plant of this kind. 

It would appear that development of the device 
has depended on rule-of-thumb trials, largeh 
with the aim of producing an apparatus which 
gave a stable vortex and air core, as much as on 
hydraulic theory, and we understand that Certain 
aspects of the device have not been entirely 
resolved theoretically, though adequate work 
rules, covering capacities, turbidities, &&., have 
of course been proved. 


[Reply Card No. 1184] 


Overhead Transparency Projection 


By means of the “ Tutor” overhead trans. 
parency projector illustrated, a lecturer can sit 
facing his audience and point out features on 
diagrams projected on to an inclined screen 
behind him. The instrument has been intro. 
duced by Lawes Rabjohns, Ltd., Abbey House, 
Victoria Street, London, S.W.1. Diagrams in 


the form of prepared transparencies in single 





Device for projecting diagrams and notes on to 
screen behind the lecturer 


or overlay colours are placed on the table of 
the projector. Additional notes may be 

in grease pencil on a transparent film overlay, 
the image being projected on to the screen a 
they are written. Alternatively the lecture 
material can be in the form of a preprinted roll 
of foil on which typewritten notes and diagrams 
appear in sequence. Sizes of the image pro 
jected from 10in by 10in slides range from 46in 
square to 114in square, according to distance 
from the screen. The “ Tutor” uses a 
projector lamp housed in the body of the instru- 
ment, which is cooled by an extractor fan. 
Focusing is by rack-and-pinion, and the pro 
jector head, containing the lens and prism 
system for projecting the illuminated imag 
from the table on to the screen, is adjustable for 
height. The light output of 2000 lumens 5 
stated to provide a brilliant picture in a fully 
lighted room. 


[Reply Card No. 1178] 
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Birmingham Engineering Centre 


of replanning of the city centre 
cating premises of the Birmingham 
Engineering Centre, at Stephenson Place, will 
eventually have to be demolished. The Centre 
. therefore moving, in the near future, to new 
and larger premises in Broad Street, Birmingham 
|, In converting the premises—a large modern 
building erected as a Masonic Hall—provision 
being made for a considerable increase in 
hibition space, and products for the building 
as well as the engineering industry will be 
included in the permanent display. When the 
new centre opens early in 1962 it will do so 
ynder 2 new name the Birmingham Enginec: - 
ing and Building Centre. There will be space 
for about 600 displays in an area of 37,000 
quare ft., and there will also be reading, writing 
and refreshment rooms, secretarial services, 
lecture halls with projection equipment and 
a catalogue library. As in the present centre 
4 free information service will be operated, 
covering both the locating of individual manu- 
facturers of specific items and the exchange 
of information on manufacturing facilities. 
The centre, which operates on a national basis—it 
is not restricted to Birmingham and the Midlands 
_is controlled by an honorary council of 
engineers, architects and builders, and derives 
its income from the letting of exhibition space. 
Any surplus income over that required for 
running costs is used to expand the centres 
services, to investigate export possibilities, and 
to develop student facilities. 


High-Temperature Vacuum 
Permeability Rig 


A HIGH-TEMPERATURE apparatus for determin- 
ing the vacuum permeability of graphite fuel cans 
at various temperatures up to 2300 deg. Cent. and 
under varying tensile loads has been designed 
and manufactured by Spembly, Ltd., of New 
Road Avenue, Chatham, in conjunction with, 
and for, U.K.A.E.A. Winfrith and the ** Dragon” 
reactor project. 

This apparatus can be seen in the photograph 
we reproduce and its general design can be 
followed from the drawing on this page. 





Apparatus for determining the vacuum permeability 
of graphite fuel cans 


The main vacuum shell consists of a water- 
cooled cylindrical stainless steel body mounted 
of an oil diffusion pump which is backed by a 
single-stage rotary vacuum pump. Three sight 
lubes, fitted with clear fused silica windows, 
Spaced down the body, pass through the water 
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OIL DIFFUSION PUMP 
Arrangement of permeability apparatus 


jacket and vacuum shell. At the base a flanged 
ring, carrying a flat spiral copper water cooling 
coil, is fitted between the vacuum shell and the 
diffusion pump and on this coil are mounted 
the bottom radiation shields, one each of copper, 
molybdenum and tantalum in that order. 

Three tubular concentric cylindrical radiation 
shields, two of molybdenum and one of tantalum, 
run the length of the vacuum shell and their 
spacing is maintained by ceramic sleeves over 
tantalum bolts. Three top radiation shields of 
the same materials in disc form fit into the 
staggered ends of the cylindrical shields. 

The stainless steel top, or lid, of the apparatus 
is water-cooled over its entire area. Through the 
water jacket of the lid are passed service tubes 
for vacuum or gas admittance to the vacuum 
shell, and for mass spectrometer connections. 
Two rotary vacuum seals are fitted in the lid, 
the shaft of the larger being hollow and fitted 
with thermocouples. The smaller shaft carries 
three spaced stainless steel discs and rotation of 
this shaft moves the discs over the apertures of 
the sight tubes to prevent vacuum deposits on 
the windows. The specimen of graphite can is 
held in position in the centre boss of the lid by 
a screwed collar which forces a split copper 
cone on to the specimen and provides an effective 
electrical contact. 

A central temperature-profiled rod of graphite 
extends down through the specimen can on to a 
cone seating in its blind end. On this graphite 
rod there is screwed a _ thick-walled, water- 
cooled copper tube which extends out above the 
apparatus. Around the copper tube is a further 


487 






tube of stainless steel running into an insulated 
“O” ring gland on a column above the lid, 
both tubes terminating at the top in a brass 
block. This block carries the water inlet and 
outlets for the central rod, and also the helium or 
hydrogen gas inlet to the annular space between 
the copper and stainless steel tubes. Provision 
is made on the block for busbar attachment. 
The power supply to the apparatus is by a 240V, 
single-phase transformer, output 30V, 1200A, 
operated by a saturable reactor with d.c. control 
by a variable resistor. The power supply is fed in 
through the brass block, down the copper tube and 
the central graphite rod, to the blind end of the 
specimen, thence up the specimen wall and out 
via the casing. Temperature control of the 
specimen is effected either by thermocouples in 
the low range or optical pyrometer in the higher 
ranges. 

When in the course of a test the required tem- 
perature is reached, helium or hydrogen is 
forced under pressure into the hollow specimen, 
and the quantity of gas permeating through the 
graphite can then be detected by mass spectro- 
meter methods. By varying the power and the 
load applied on the specimen can through the 
brass block copper tube and central graphite 
rod, a range of values of permeability can be 
obtained for temperatures up to 2300 deg. Cent. 
and at various tensile loadings. 


[Reply Card No. E1193] 


Grinding Mill 


A MILL for the processing of materials ranging 
from soft to medium-hard has been introduced by 
Russell Constructions, Ltd., Russell House, 
Adam Street, London, S.W.1, It has interchange- 
able grinding elements which allow the grinding of 
a wide range of products at various outputs 
with one machine. The change from one type 
of elements to another can be carried out rapidly, 
access being through a hinged door on the face 
of the mill chamber, as shown in the illustration. 

Grinding is effected by a rotating disc fitted 
with concentric hammers running between the 
teeth of a disc fixed on the door of the mill. 





Grinding mill made in a number of capacities covering 
outputs from 14 Ib to 5 tons per hour 


The particles of material being ground are 
subjected to continuous and high-frequency 
attrition between the rotary and the static grind- 
ing element and are thrown by centrifugal force 
against a circular screen or slotted plate which 
surrounds the periphery of both grinding ele- 
ments. The rotating assembly creates a draught 
which expels the fine particles through the 
screen while the coarse or partially ground 
material is forced back towards the axis of the 
mill for further breakdown. If it is required to 
reduce the material to below the sieve range, 
multiple-pin high speed and static elements are 
used and the particle size can be controlled by 
varying the speed of rotation. 

The mill is fitted with an automatic and 
adjustable feeder which incorporates a permanent- 
magnet or electromagnetic separator. The 
ground product can be received by a take-off 
hopper fitted to the base of the mill chamber or 
the material can be collected pneumatically. 
The mill is made in a number of sizes covering 
capacities from 14 lb to 5 tons per hour. 


[Reply Card No. 1187] 
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Palletisation of engineering stores has enabled the Steel Company of Wales to dispense with a proposed new 
building 


Palletisation in Large Steelworks’ 


Stores 

UNTIL recently engineering stores for the 
works of the Steel Company of Wales, Ltd., 
were held in four separate places, the principal 
ones being at Abbey Works and at Ffrwdwylilt, 
nearby. When the question of replanning the 
stores was first considered in 1957, about 
£2,500,000 worth of equipment, ranging from 
small screws to heavy machinery, was in stock. 
The accommodation was inadequate and a new 
stores building was proposed. The Materials 
Handling Division of Fisher and Ludlow, Ltd., 
Tipton, Staffs., was then called in to advise on 
the problem, and a survey lasting five weeks 
was undertaken. This involved the measure- 
ment, weighing and classification of more than 
40,000 items of spares and 5000 items of con- 
sumable materials. As a result of this investiga- 
tion ‘ Fisholow ” post-type steel pallets were 
recommended for the majority of the items, the 
pallets to have the maker’s standard 6ft by 4ft 
frame, but with extension posts adjustable for 
height up to 6ft 2in, according to the equipment 
carried. It was necessary for each pallet to take a 
ioad of 3 tons and, to allow for stacking up to 
six high, the carrying capacity had to be 18 tons. 
For such spares as rolls, which could not be held 
on pallets, specially designed racks and cradles 
were proposed. 

At first it was proposed that 4640 pallets and 
1000 racks and cradles should be supplied, about 
half the total going into a new stores at Ffrwd- 
wyllt, but further investigation showed that space 
utilisation by the pallets was such that the pro- 
posed new stores building was unnecessary. 
Instead new locations were found in a crane bay 
and at the former King’s Dock tinplate works at 
Swansea for very heavy and slow-moving stock, 
and the existing stores were palletised for the 
remaining equipment. About 1500 “* Fisholow ” 
pallets are already in use at Abbey Works stores 
and about 1000 are at Ffrwdwyllt. A further 
1000 pallets are being brought into use at the 
two places as the scheme develops. 

In both stores the pallets are arranged four 
deep and up to five high on either side of a 
broad gangway, with narrow aisles between the 
second and third rows so that small items can 
be obtained from ladders without moving the 
tiers. It has now been decided to palletise the 
electrical stores at Abbey Works, and 675 
specially-designed pallets are being supplied for 
the storage of electric motors of various sizes ; 
these motors were formerly stored in fixed 
tubular racks. 





Temporary Transportable Gas 
Holders 


A NOTE received from the Dunlop Rubber 
Company. Ltd., 10-12, King Street, St. James’s 
London, S.W.1, describes a method adopted by 
the Northern Gas Board, Newcastle upon Tyne, 
for storing gas whilst the holders at three small 
gas works were under repair. No alternative 
storage was available during the period of repair 
so the Board used inflatable rubber bags as 
temporary holders to maintain local supplies. 
These bags, one of which can be seen in our 
illustration, are each 35ft long by 15ft wide and 
15ft high and have a gas storage capacity of 
7500 cubic feet. To provide the minimum 
district pressure of about 4in W.G., 84 tons of 
ballast is distributed on the top of the holder. 

Each bag has a nylon weave fabric coated with 
neoprene and the warp and weft strength exceeds 
250 lb per square inch. When not in use the 
bags can be folded into a package 8ft by 3ft by 
2ft for storage purposes. As a complete bag 
only weighs about 640 lb it can be readily 
transported to site. For erection of a temporary 
holder all that is required is a roughly levelled 


eesti! 


site with four concrete corner blocks cast jp » 
for the tubular columns used to guide the ballas, 
platform. 

The general rubber goods division of 
Rubber Company, Ltd., at Manchester Which 
supplied the gas holders, also announces 
development of a new hard rubber tank lini 
known as “ Duraline.” This material js Stated 
to have a greater impact resistance and flexi. 
bility than any other true ebonite, and to be 
particularly suitable for the lining of vessels for 
the transportation of liquids, or vessels which 
are subject to vibration and shock. It has 
used in environments up to 105 ‘ 
continuously for considerable periods without 
deterioration. 

Unlike standard ebonites the new lining does 
not harden in use, but rather softens slightly 
resisting any tendency to become more fragile 
with age. It does, however, have a lower yield 
temperature than conventional ebonites and 
must be treated with greater care on flanges of 
vessels or pipes where bolting up operations are 
to take place. 

We are informed that “ Duraline ” has been 
used for the lining of pipework carrying 45 per 
cent sulphuric acid at temperatures up to 110 
deg. Cent. intermittently without deterioration 
and in the fertiliser industry it has been used for 
circuits containing phosphoric acid at 200 deg. 
Fah. and to 28in of vacuum. 

[Reply Card No. 1176] 
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Pipe Thread Sealing Tape 


A PIPE thread sealing tape is a recent addition 
to the range of p.t.f.e. products manufactured by 
Turner Brothers Asbestos Company, Lid, 
Rochdale. This unsintered tape is supplied asa 
hin wide, 20ft, 30ft or 40ft long continuous 
ribbon on a metal dispenser which enables it to be 
quickly and easily applied in sealing threaded 
pipe joints. The plasticity of the material 
ensures that it conforms to the contours of the 
thread, and it is stated to provide an efficient 
seal against very high pressures. 

This sealing material is also unaffected by 
temperatures ranging from —100 deg. to +300 
deg. Cent., whilst it is chemically inert and will 
not cause contamination of the liquid being 
handled. The tape is impervious to water, 
steam and most corrosive liquids and a joint 
made with it can be broken without difficulty 
after a long period in service. 


[Reply Card No. 1183] 





Inflatable rubber bag used as a temporary transportable gas holder 
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Retarder for Mine Tubs 


We illustrate a self-contained retarding device 
f controlling the speed of trains of tubs or 
ore cars which has been developed by Richard 
sutcliffe, Ltd., Horbury, Wakefield. The 
“Rotarder,” as it Is known, is plate mounted 
for easy fitting between the rails and is connected 
by a delivery and return pipe to a separate 
: tank. It consists essentially of a stator 
bod containing a rotor with a star wheel at 
each end of the shaft, the arms of the star wheels 
extending up into the path of the tub axles. 
‘In operation oil gravitates from the header 
tank to fill the * Rotarder ”’ body. As the axle 
of a moving tub pushes on a star wheel arm the 
rotor is revolved and, acting as a pump, forces 





oil along the return line back into the header 
tank. A valve is fitted in the return line and 
when it is closed restricts the return flow so that 
a retarding effect is imparted on the tub axle 
through the star wheel. With the return flow 
of oil completely shut off by the valve the oil 
in the body can to a restricted extent flow past the 
vanes of the rotor or down its sides and in this 
condition the maximum retardation effect is 
imparted. 

If required, a quick release valve operated by a 
pull-wire can be fitted in the return line to by- 
pass the retarding valve, and when this valve is 
opened it immediately relieves the pressure so 
that slowly moving tubs can be passed by without 
further slowing down. To enable the free move- 
ment of tubs in a reverse direction through the 
retarder the stator is designed to enable the oil 
to flow freely past the rotor vanes when turning 
in reverse, thus keeping resistance to rotation to 
a minimum. 

[Reply Card No. 1177] 


Agricultural and Road Tractor 


At a demonstration held last week Mercedes- 
Benz (Great Britain), Ltd., introduced the 


“Unimog” four-wheel drive tractor to this 
country. It is available in three different models; 
for agricultural and forestry work it has a detach- 
able cover and a wheel base of 67-6in, while for 
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industrial or municipal work it has an all-steel 
cab and a wheelbase of 83-4in. The third model, 
for special applications, has a detachable cab 
cover and a lengthened chassis, the wheelbase 


being 83-4in. The OM636 four-cylinder engine 
is limited to an output of 32 h.p. at 2550 r.p.m. 
in the “* Unimog ” tractor, whilst the same engine 
in the Mercedes automobile 180D develops 
43 h.p. at 3600 r.p.m. The tractor has six 
forward and two reverse speeds. Both front and 
rear axles are fitted with differential locks, 
ground clearance being 18-lin under the axles 
and 14-9in under the differentials. Two-thirds 
of the tractor’s weight is on the front axle, one- 
third on the rear axle. Coil springs and two 
double duty telescopic shock absorbers are 
fitted on both the front and rear axles. 


Hydraulic retarder for 

mine cars, and pull-wire 

operated quick release 
valve 


are mounted on the tractor 


Implements 
three-point linkage, whilst for trailer equipment 


there is a tool bar. The tractor has power 
take-off points at the front and rear, both 
operating at 540 r.p.m., whilst there is a belt 
pulley shaft on the right-hand side of the vehicle 
which runs at 1080 r.p.m. The compressed-air 
supply serves the power lifts, tipping platform 
and trailer brakes. 


Torque Measurement by Phase 
Meter 


We have received particulars from Dawe 
Instruments, Ltd., Western Avenue, Acton, 
London, W.3, of a method of torque measure- 
ment which has been developed using the 
company’s Type 630 phase meter. This instru- 
ment indicates the phase difference between any 
two signals presented to it, and for measure- 
ment of torsional twist under dynamic load the 
signals may be obtained by photocell sensing of 
white marks on the rotating shaft. In the 
accompanying illustration two Dawe Type 7/6 
phototransistor pickups are seen focused on 
black and white discs mounted on a drill to 
provide signals for the phase meter, which 
indicates in degrees the amount of twist in the 
drill under load. The pickups combine the 
light source, photocell circuits and batteries in a 
single unit only about 9in long and 1}in by 1%in 
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in cross-section. Their output is fed to the phase 
meter, which may be battery or mains-operated. 

Where the shaft is enclosed or photocells 
cannot be employed for other reasons, electro- 
magnetic pickups may be used. Small magnets 
affixed to the shaft give rise to pulses in induc- 
tion coils mounted outside the casing. To 
measure the torque on a shaft, a phase angle 
reading is first taken with the shaft rotating 





Photocells providing signals to a phase meter for 
measuring twist in a drill under load 


under no-load conditions. As load is applied 
and the shaft twists, the amount of twist is 
indicated directly in degrees. From a know- 
ledge of the geometry of the shaft and the 
elastic modulus of the material of which it is 
made, the applied torque is easily derived. 

Experimental work already carried out has 
determined the accuracy of the method. The 
torsional deformation of drills and reamers under 
various loads and cutting conditions has been 
measured by mounting on the tools discs half white 
and half black to provide signals from photocells. 
Photocell signals from white tape applied axially 
to a shaft also provided information on torsional 
loads in a four-square rig used by Humber, Ltd., 
for the endurance-testing of two gearboxes at 
the same time. 

The photocell pickups weigh less than 1 Ib 
each, while the phase meter weighs a little over 
7lb complete with batteries and measures 
6iin by 7#in by 10in high. The transistorised 
circuits of the instrument are immune to vibra- 
tion, and, with their independence of mains 
supplies, lend themselves to torque investigations 
on motor cars and in aircraft. 

[Reply Card No. 1180] 





Launches and Trial Trips 

DuMURRA, cargo liner; built by Alexander 
Stephen and Sons, Ltd., for Elder Dempster Lines, 
Ltd.; length between perpendiculars 430ft, breadth 
moulded 63ft, depth moulded 29ft 4in, draught 
26ft lin, five holds including No. 3 fitted with deep 
tanks ; derrick complement one 50-ton, two 20-ton, 
two 10-ton, two 74-ton, eight 5-ton and two 
3-ton, electric winches ; four 200kW diesel-driven 
generators ; a Hawthorn-Doxford five-cylinder, 
opposed piston oil engine gives the ship a speed of 
14 knots at 115 r.p.m. Trial, July 6. 

MOouNT MELLERAY, trawler ; built by John Lewis 
and Sons, Ltd., for the Stroud Steam Fishing Com- 
pany ; length overall 116ft, breadth 23ft, depth 
moulded 12ft, gross tonnage 214 ; fishroom capacity 
4700 cubic feet, 100 b.h.p. electric trawl winch, 
barrel capacity 500 fathoms of 24in warp, 814kW 
trawl winch generator, two 15kW _ diesel-driven 
generators ; Widdop G.M.B.5 diesel engine, 550 
b.h.p. at 300 r.p.m. Trial, August 10. 
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Iron and Steel Production 


Steel production during August was at 
an average weekly rate of 338,400 tons 
compared with 380,200 tons a week in July 
and with 422,900 tons a week in August, 
1960. The decline in production compared 
with 1960 was to a small extent due to 
holidays which tended to be taken rather 
later this year than last, but a more important 
factor, the Iron and Steel Board suggests, 
was probably a continuation or an accelera- 
tion of the stock withdrawals which became 
apparent in the second quarter of 1961, 
whereas last year there was a stock increase. 
The production of pig iron in August was at 
an average weekly rate of 264,900 tons 
compared with 276,600 tons in July and with 
291,400 tons in August, 1960. 

Consumers’ and merchants’ stocks fell by 
80,000 tons, or nearly 2 per cent, in the 
second quarter of this year. The Board 
points out that among the more important 
users of steel, the motor industry continued 
to reduce its stocks of sheet during the second 
quarter, whilst the shipbuilders and con- 
structional engineers added to their stocks of 
plate. 

The output of alloy steel is continuing to 
rise, the Board says, although the production 
of steel in total is running at a lower rate 
this year than last. The production of 
stainless has also risen this year for all items 
except strip. The largest relative rise, the 
Board states, is shown by plate, which is in 
heavy demand for the manufacture of food 
processing and other chemical plant. 


Further Education 


Addressing the annual conference of 
the British Association for Commercial and 
Industrial Education in Nottingham last 
week, Mr. Kenneth Thompson, Parlia- 
mentary Secretary to the Minister of Educa- 
tion, said that if, as a result of the impending 
negotiations with the six countries of the 
European Economic Community, Britain 
was to join them in this great venture, there 
would be even stronger reasons for looking 
closer at the country’s methods of further 
education and training in comparison with 
those practised in other European countries. 
Mr. Thompson went on to say that the 
various firms and organisations represented 
at the conference were just those which took 
the most serious interest in training and as 
was often the case it was these firms which 
were the most alive to such weaknesses and 
shortcomings as there were in Britain’s 
system of technical education and training. 

Whether Britain joined the Common 
Market or not, Mr. Thompson said, there 
were already forces at work leading towards 
European economic integration which had 
important implications for educationists. 
For Britain, he added, there was the insistent 
demand that more of its people should have 
a better command of more of the languages 
of its neighbours. Without it, not only were 
business transactions more difficult, but there 
was also a failure to understand the structures 
of society and commerce upon which har- 
monious business relationships must rest. 

Britain must also help prepare its people 
for the changes in industrial order which 
this economic change would bring, Mr. 
Thompson continued. Crafts and trades 


would change and develop, he suggested, 
and some industries would grow while 


others contracted. Educationist and 
employer must help the worker at every 
level to fit himself into the new emergent 
order by skill, by versatility, by an intelligent 
appreciation of the need for change. 

Commenting on the major part technical 
colleges would continue to play, in the future, 
in the expansion of facilities at this level, 
Mr. Thompson pointed out that, of all the 
day students in technical colleges taking 
advanced courses in science and technology 
in 1959-60, one in every three was a full-time 
or sandwich student. In 1955, not only 
were the total figures smaller, but also one 
in every four was a full-time or sandwich 
student. In the last session, he added, the 
number of part-time students released by 
firms to take day release courses increased 
by some 37,000 compared with~the year 
before and the greater part of this increase 
was in the fifteen to seventeen age group, 
where little increase had occurred over the 
previous four years. 


Rapid Shipbuilding 

The recent launch of the ore-carrying 
motorship ‘ Finnamore Meadow,” which 
is 505ft long and has a capacity of 18,350 tons, 
is an example of high speed construction 
now possible as a result of the planned 
reconstruction of the yard of Austin and 
Pickersgill, Ltd., Sunderland. The ship was 
launched, due allowance being made for 
yard holidays, nine weeks after the erection 
of the first unit on the berth, and it is hoped 
that fitting out will be completed in a further 
eight weeks to make a record of seventeen 
weeks from start of construction until 
delivery. Earlier ships of similar size for the 
same owners have reached the launching 
stage in eleven-and-one-half weeks and ten 
weeks respectively, while the builders have 
already achieved several building records, 
having completed eight ships in periods 
ranging from twenty-one to twenty-eight 
working weeks. 


Industrial Development in Ireland 


At a press conference held in London 
last week Dr. J. P. Beddy, chairman of the 
Irish Industrial Development Authority and 
of the Industrial Credit Company, Ltd., 
gave details of the intensive programme of 
industrial development which is at present 
being followed in Ireland, and emphasised 
the welcome extended to any British indus- 
trialist wishing to participate in that develop- 
ment. Dr. Beddy drew attention to a 
brochure entitled “* Opportunities for Indus- 
trialists ” in which particulars are given of 
the cash grants available to new industries 
and of certain reliefs from Government 
taxes. The programme includes, Dr. Beddy 
said, outright non-repayable capital grants, 
which in the areas west of the Midlands may 
amount, at the maximum, to the full cost of 
site and buildings plus half the cost of plant 
and machinery as well as the cost of training 
workers. For the rest of the country, he 
added, grants were available up to two-thirds 
of the cost of the site and buildings and one- 
third of the cost of plant and machinery. 
There were also grants for purposes ancillary 
to industry. 





Referring to Shannon Airport, Dr. Bedd 
said that the position there was exceptiong! 
in some respects. The airport was customs. 
free and within it an industrial estate was 
being established. Factories were built is 
advance of occupation by the Shannon Free 
Airport Development Company in much 
the same way as was done in the industrial 
estates in Great Britain. Attractive rentaj 
arrangements were provided. Grants were 
available at Shannon, he stated, up to half 
the cost of plant and machinery and fo, 
training workers. If a manufacturer wished 
Dr. Beddy continued, he might build his ow, 
factory with the aid of a grant. Exemption 
from Government taxes on profits extends 
until 1983. The aim was to attract industries 
to Shannon that could benefit from the 
extensive air services available to many parts 
of the world for the transport of their 
products, though, of course, he added, it was 
not essential that their entire output should 
be transported by air. 


Selling to the United States of America 


A survey contained in the current 
issue of the Treasury’s Bulletin for Industry 
suggests that there were three major causes 
for the recent falling-off of United States 
imports from the United Kingdom. First, 
the survey says, the recession of the second 
half of 1960 exerted a depressing influence on 
imports generally ; secondly, United States 
motor manufacturers introduced compact 
models to compete directly with imported 
medium-sized saloon cars ; and thirdly, after 
early 1960 the special factors which had 
inflated imports of metals ceased to operate. 
Total imports from the United Kingdom, 
W. Germany, France and Canada were all 
lower in 1960 as a whole than in 1959, the 
Treasury says, only Japan achieving a rise 
and displacing the United Kingdom as second 
largest supplier. Imports last year of United 
Kingdom cars were down 304 per cent to 
$198 million, metals and metal manufactures 
by 254 per cent to $115 million, while other 
United Kingdom goods were down only 
6 per cent to $683 million. France and W. 
Germany shared United Kingdom experience 
in metals and metal manufactures, the 
Treasury says, though to a less extent. 
Imports of French cars were down even more 
proportionately than United Kingdom cats, 
whilst W. German cars suffered a drop of 
only 8 per cent. The Treasury goes on to 
point out, however, that as dealers in the 
United States have now made substantial 
progress in reducing last year’s heavy accumw- 
lation of stocks, some rise in imports from the 
United Kingdom can be hoped for eventually. 

Commenting on the three factors which 
led to the contraction of the United States 
import market, the Treasury says that the 
recession is now well on the way to dis 
appearing ; competition from United States 
compact cars is a major structural change, 
and it is clear that 1960 was the start of a 
period of much more intense competition; 
and the third factor—weakening of the market 
for imported metals—represented a return (0 
more normal conditions. From now on, the 
survey states, the United Kingdom must look 
to the natural growth of the market and ils 
competitive selling power to bring a Cor 
tinuing increase in its sales. 
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Appointments 


Ltd., has announced the appointment of 


wae, r Christopher Dreyer to its board of 


Commande 
jrectors. 
pm MARSHALL AND Co. (LOXLEY), Ltd., 

T unces that Mr. J. R. Gledhill, Mr. D. Gregory, 
ad Mr. A. H. Thompson have been appointed 
set ), Ltd., Old Woki 

asrecco (GREAT BRITAIN), a oking, 

C has sopoiated Somelec Sales, Ltd., 47, St. 
ar Street, Leeds, 1, as stock holding agent for 
North-east England. 

Mr. A. H. ETHERIDGE, manager of the gas sales 
tment, Keith Blackman, Ltd., retires on Septem- 
ber 30, 1961, after forty-eight years’ service. His 
successor is Mr. A. C. T. Wilson. 

gmmons-LOBNITZ, Ltd., announces the appointment 

f Mr. Cyril L. Hudson as sales manager, London 
‘fice, Dunster House, 37, Mincing Lane, E.C.2 
(telephone, Mansion House 1985). 

InpusTRIES, Ltd., announces the appoint- 
R..* Mr. R. F. Howes, G.I.Mech.E., G.I.Prod.E., 
as method study officer responsible for method 
study on major engineering projects and plant re- 
organisation throughout the Group 

QVF, Ltd., Stoke-on-Trent, has appointed Mr. 
J. Angus as Scottish area manager (laboratory 
services). He will be responsible for handling 
laboratory service contracts in Scotland. His 
offices will be at 142a, North High Street, Mussel- 


burgh. 

TURNER AND NEWALL, Ltd., announces that 
Mr. J. E. Hutton, who until recently was sales 
director of Asbestos Cement, Ltd., one of its sub- 
sidiary companies in India, will join the board of 
Turners Asbestos Cement Company, Ltd., on October 
16, 1961. 

Mr. J. D. Eccies has been appointed director and 
general manager of Head Wrightson Stockton, Ltd. ; 
Mr. G. F. Taylor has been appointed general manager 
of Head Wrightson Steel Foundries, Ltd. ; Mr. A. J. 
Long has joined The Head Wrightson Export Com- 
pany as general manager. 


ArrostyLe, Ltd., has announced the appoint- 
ment of three new sales representatives : Mr. F. T. 
Houlan will be responsible for East London, Essex 
and the east coast; Mr. A. G. Synnuck will be 
representing the firm in E.C. London, North Middle- 
sex, Beds and Herts, and Mr. J. Fulton will cover 
N.W. London, West Middlesex, Bucks. and Oxford- 
shire. 


Rosert Hupson, Ltd., has appointed Mr. Michael 
J. Theakston, A.M.I.Loco.E., formerly London 
manager, as export sales manager based at head 
office, Leeds. He succeeds Mr. R. A. Hudson, who 
has taken up specialist duties in the company’s 
manufacturing division. The new London manager 
is Mr. Bernard A. Vickery, formerly sales representa- 
tive in that area. 


S. H. HEYwoop AND Co., Ltd., announces the 
appointment of Mr. H. Hole as director and general 
manager of the Reddish crane branch of the company 
as from early October, 1961. Mr. Hawes, the present 
general manager, has agreed to postpone indefinitely 
his pending retirement in order that he can continue 
to share administrative responsibilities with special 
reference to the sales and commercial side of the 
business, 


Mr. D. Parry Davies has been appointed a 
director of Mond Nickel (Retirement System) 
Trustees, Ltd., and is succeeded as comptroller of 
The International Nickel Company (Mond), Ltd., 
and Henry Wiggin and Co., Ltd., by Mr. L. C. H. 
Voss. Mr. C. W. R. Edwards has been appointed 
secretary of The International Nickel Company 
(Mond), Ltd., and Henry Wiggin and Co., Ltd., in 
Succession to Mr. E. Vaughan. Mr. Vaughan 
remains a director of both companies. 


ASSOCIATED ELECTRICAL INDUSTRIES, Ltd., states 
that Mr. P, V. Lister has been appointed assistant to 
Mr. J. W. Ridgeway, commercial director of Asso- 
cated Electrical Industries (Woolwich), Ltd., in 
Succession to E. M. Whitaker. Mr. R. Meikle has 

_@ppointed assistant superintendent, large 
e plant department, at the Trafford Park 
Works of Associated Electrical Industries (Man- 
chester), Ltd. Mr. A. Roxburgh, A.M.LE.E., has 

1 appointed divisional assistant chief engineer 
(design) of the A.E.I. switchgear division. 





Business Announcements 


Watts Metat_ Inpustries, Ltd., Lydney, 
Gloucestershire, announces a change of telephone 
numbers to Lydney 436 and 437. 

SINGLEHURST ENGINEERING, Ltd., has moved to 
larger premises at 72-76, Clun Street (off Carlisle 
Street), Sheffield, 4 (telephone, Sheffield 29919). 


LONDON TRANSPORT announces that Mr. A. E. 
Flack, formerly divisional superintendent, Central 
Road Services, West Division, who for the last three 
months has been acting as superintendent (running), 
Central Road Services, has retired. 


Mr. Harotp GeorGe HaGue, M.Inst.F., 
A.M.E.M.E., coal consultant to The General Electric 
Company, Ltd., retired on August 31, 1961. He had 
been at the company’s Fraser and Chalmers Engin- 
eering Works, Erith, for over thirty-eight years. 


Grapes METALS, Ltd., Steel House, Hanworth 
Lane, Chertsey, has been appointed as the exclusive 
Midland, Southern England and Wales stockholder 
for Steel Peech and Tozer. Grades will continue to 
act as a stockholder for the products of John Summers 
and Sons, Ltd. 


GeorRGE KENT, Ltd., has announced the opening 
of its Sheffield office at Lloyds Bank Chambers, 
Earl Street, Sheffield, 1, (telephone, Sheffield 77471-2). 
The branch is under the supervision of Mr. H. E. 
Farrar, area manager, assisted by Mr. G. H. Sharp, 
senior sales engineer. 


OPTOSHIELD, Ltd., announces that it is now trans- 
ferring all its production and development depart- 
ments to more spacious accommodation at Watford. 
The sales department and head office remain at 
146, Clerkenwell Road, London, E.C.1, and orders 
should continue to be sent there. 


HALL AND HALL, Ltd., Hampton, Middlesex, 
announces that it has acquired a 50 per cent holding 
in J. A. Cannings, Ltd., Weston, Bath. J. A. Cannings 
will continue to manufacture its J.6 range of mechani- 
cal seals for rotary applications. Mr. R. S. White, 
secretary of Hall and Hall, has joined the board of 
J. A. Cannings, Ltd. 


CoppPERAD, Ltd., states that as from October | the 
name of its associate company, Manwood Miller 
Fans and Filters, Ltd., will be changed to Copperad 
Air Conditioning, Ltd. There will be no changes to 
the trading arrangements; production will continue 
from Stalybridge and the head office will remain at 
Copperad Works, Colnbrook, Bucks. 


STEEL AND Co., Ltd., Sunderland, parent member 
of The Steel Group of Companies, announces that it 
has completed negotiations to take over the whole of 
the technical and commercial assets of the spray 
dryer business of Luwa A.G. of Zurich, Switzerland, 
and will in the immediate future manufacture Luwa 
spray dryers in the United Kingdom. 


Dr. FRANZ R. HENsEL has joined Clyde Williams 
and Co., Columbus, Ohio, and its associated tech- 
nical, management service, and financial enterprises. 
In the new position, Dr. Hensel will be president of 
the Clyde Williams Corporation and executive vice- 
president of Clyde Williams and Co., the parent 
organisation to the various subsidiary operations of 
the firm. 

IMPERIAL CHEMICAL INDUusTRIES, Ltd., Imperial 
Chemical House, Millbank, London, S.W.1, 
MAGNETO-CHEMIE N.V., Schiedam, Holland, and the 
AMALGAMATED CURACAO PATENTS COMPANY, of 
Curacao, have agreed to pool their appropriate 
patents and collaborate to develop and extend the 
use of titanium anodes coated with an extremely 
thin film of platinum or similar metal. 


CHARLES CHURCHILL AND Co., Ltd. Coventry, 
Road, Birmingham, is to hold an exhibition of 
machine tools from October 5 to 13 next in the 
Coventry Road showrooms. The machines shown 
will include a number of those exhibited at the 
European Machine Tool Exhibition, Brussels, as 
well as a representative selection of other machine 
tools made by the company, its associates, and 
manufacturers it represents. 

Stir NorMAN KiIppPING, director-general, and JOHN 
WHITEHORN, deputy director (overseas), of the Federa- 
tion of British Industries, are visiting Japan from 
October 4 to October 21. During their stay they will 
have discussions arranged by the Keidanren—the 
equivalent in Japan of the F.B.I.—and will visit a 
number of Japanese factories. They will also be 
visiting the British industrial and commercial com- 
munities in Tokyo and Osaka. 








TURNER AND NEWALL, Ltd., announces that, 
although the board of its new manufacturing sub- 
sidiary in Nigeria, Turners Asbestos Cement (Nigeria), 
Ltd., has not yet been fully constituted, the Turner 
and Newall, Ltd., representatives on that board will 
include Mr. R. M. Bateman, the present deputy 
chairman of the parent company, Mr. K. Neve, 
who is also a member of the board of the parent 
company, and Sir John Rankine, who, until his recent 
retirement, was the Governor of the Western Region 
of Nigeria. 


Contracts 


SIMON HANDLING ENGINEERS, Ltd., Cheadle Heath, 
Stockport, announces that it has signed a contrac, 
with Techmashimport, the Soviet Trade Organisationt 
valued at over £1,800,000. It is to supply complete 
machinery and equipment for handling, storing and 
automatic weighing of basic raw materials for tyre- 
making in a new tyre factory of Russian design to be 
built at Voljsk, near Stalingrad. 


STANTON AND STAVELEY SALES, Ltd., has been 
awarded a contract for the supply of 48in diameter 
bolted gland spun iron pipes and fittings by the 
Birmingham Tame and Rea District Drainage Board. 
Valued at approximately £176,000, this order is for 
the Yardley and Tyburn main sewer. Production 
will commence shortly at the Stanton works, which 
is claimed to be the only plant in the United Kingdom 
capable of spinning such large iron pipes. 


T. G. CoNsTRUCTION ComPANy, Ltd., one of the 
Tarmac Group of Companies, has been awarded 
a contract valued at approximately £60,000 for the 
design and construction of a west area workshop and 
depot for 1.C.1., Ltd., Billingham. Work involves 
the erection of a two-storey building using a precast 
concrete frame with brick infilling. Floor beams will 
be supplied by Tarmac Vinculum, Ltd. Work began 
on September 11 and is expected to take thirty-five 
weeks to complete. 


HOLLAND & HANNEN AND CusiTts (GREAT 
Britain), Ltd., has been awarded a contract valued 
at £253,000 by the East Surrey Water Company for 
building a raw water pump-house and water treat- 
ment plant at Leatherhead. The output of ten 
artesian springs in Fetcham Mill Pond, Leatherhead, 
some 3 m.g.d., is to be fed into the Leatherhead 
water system. The springs will be individually boxed 
in by coffer dams, made of steel sheet piling, and their 
flow piped to the new raw water pump-house. 


HEAD WRIGHTSON Processes, Ltd., a subsidiary of 
Head Wrightson and Co., Ltd., has been awarded 
a water treatment plant contract by Esso Petroleum 
Company, Ltd., worth approximately £150,000 for 
its Fawley Refinery. The plant is the first stage of an 
expansion of the boiler feed water facility and will 
initially handle 1,000,000 gallons per day, although 
mains and services will be sized to handle the final 
flow of 4,000,000 gallons. The water is treated by a 
split stream process involving a hydrogen ion starva- 
tion unit with degasser and a base exchange unit to 
give a reduction in alkalinity and softening. 

AEI-Biriec, Ltd., has secured an order for the 
supply of three roller hearth furnaces to Stewarts 
and Lloyds, Ltd., Corby, Northants., which are 
probably the largest so far ordered in this country 
for their duty. Two of the furnaces are rated at 
2080kW, to operate at a maximum temperature of 
1000 deg. Cent. and the other.is rated at 1200kW for a 
maximum temperature of 750 deg. Cent. Each 
furnace is capable of an output of 8 tons steel tube 
per hour at its appropriate operating temperature, 
the maximum diameter of tube being 6in and maxi- 
mum length SOft. The furnaces are adaptable to 
blue/black annealing, bright annealing, normalising 
and low-temperature treatment. Valued at over 
£200,000, the plant is to be commissioned during 1962. 


Miscellaneous 


SHIPBUILDING SAFETY.—A one-day Conference on 
Safety in the Shipbuilding and Ship-Repairing 
Industries, which will be held in the Connaught Hall, 
Blackett Street, Newcastle upon Tyne, on Monday, 
October 16, is being arranged by the Ministry of 
Labour in consultation with the Shipbuilding Em- 
ployers’ Federation and the Confederation of Ship- 
building and Engineering Unions. There will be a 
review of the special accident problems and a discus- 
sion on training in safe working methods. 
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Portland Harbour Development 


FROM OUR AUSTRALIAN CORRESPONDENT 


T= first stage in the development of an 
integrated harbour installation was completed 
recently at Portland in Western Victoria. This 
included the enclosure of 250 acres of water 
by two breakwaters, and the provision of 
two deep water berths on the main breakwater, 
served with water, electricity and telephone 
facilities and with direct road and rail access to 
a freight transit shed adjacent to the berthing 
area. Reclamation and drainage of an existing 
estuary will provide suitable areas for storage 
and the establishment of light industries, and a 
further 700 acres of suitable factory land is 
reserved by the Harbour Trust. Detailed plan- 
ning is complete and construction has begun on 
the second stage, which provides for an oil 
tanker terminal on the north or lee breakwater. 
Future plans include a further six deepwater 
berths, two tanker berths, and provision for 
coastal, fishing, and pleasure craft. 

Portland lies about 200 miles west of 
Melbourne, see Fig. 1, and has been an important 
anchorage since 1834 when sailing ships sheltered 
from the Westerlies off the estuary of Wattle 
Creek on Portland Bay, and lighters handled 
the commerce of south-western Victoria between 
ships and shore. Jetties were later built, but 
road and rail links were prevented from effectively 
developing some 40,000 square miles of Victoria 
and adjoining South Australia, because of 
limitations imposed by the open sea conditions. 

In 1948 the Victorian Department of Public 
Works commenced test borings of the sea bed, 
and in 1951 the Portland Harbour Trust was 
created and embarked on the preparation and 
fulfilment of a master plan for the construction, 
not only of a deep-water harbour, but of full 
passenger and cargo handling facilities with 
direct road and rail connections to the existing 
state system, see Fig. 2. 


DESIGN CONSIDERATIONS 


It was suspected that the site could pose 
siltation problems from a littoral drift of sand 
due to the currents in Portland Bay relative to 
the harbour site and the headlands to the south, 
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but tests by the Commonwealth Scientific 
Industrial Research Organisation, co-orqj wad 
with model investigation of the harbour 
and breakwater design tests in a model 


flume, have shown that there should be - 
difficulty. Using mineral tracers it was demon. 
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ig. 1—General area map showing location of Portland relative to Melbourne and Adelaide 
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shown in Fig. 3, which shows the stage com- 
pletion as at November, 1960. The construction 








a ~ ¢ a . aE involved (a) the main or north-south breakwater 
SCALE FEET 4200ft long, (6) the lee or east-west breakwater 


3900ft long, (c) the K. S. Anderson two-berth 
wharf and transit shed on the main breakwater, 
(d) the road and rail connection circumnavigating 
the township from the wharf to the State Railway 
and Highway systems and (e) dredging a 1500ft 
diameter turning circle and 400ft wide berthing 
area to a depth of 36ft. 

















PORTLAND AGGREGATE AND FILLING 


WHALERS POINT Prior to starting construction on the harbour 
BAY proper in 1954, apart from the preparation of 

work sites, access roads and stores, possible 
quarries were examined. Economic studies of 
the feasibility of using sources up to 17 miles 
from the work site, including costs of removing 
overburden, and transport problems, resulted in 
the development of a quarry 4 miles south of 
Portland on 250ft high Cape Sir William Grant. 
This quarry supplied 2,500,000 tons of black 
basalt (specific gravity 3) for breakwaters and 
rubble banks, and 100,000 tons of crushings 
for concrete aggregate, road metal and rail 
ballast. 700,000 cubic yards of overburden on 
the cape were removed, mainly by bulldozing 
into the sea, and limestone and decomposed rock 
overlying the basalt used for reclamation and 
road preparation in the harbour area. The 
basalt was excavated after firing 150 lb gelignite 
BULK BERTH charges in 6in diameter holes 15ft apart and 40ft 
deep. By firing up to thirty holes, 12,000 
transit sven | Cubic yards could be cracked out at once, and 
individual rocks up to 10 tons were transported 
to the site in 20-ton Euclid trucks. The quarry 
has reached a depth of 35ft below sea-level, with 
little seepage, mainly fresh-water. 
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" Breakwaters were located by tipping rough 

| a SORTING rock to establish the general harbour confines 
SIDINGS and allowing these to settle and weather under 

wave action for at least twelve months. They 

Fig. 3—Stage development to November, 1960 were then shaped up, see Fig. 4, using a 34 


strated that the littoral drift from west to east 
was carried across the mouth of the bay past 
Cape Sir William Grant and the only deposits 
were likely to be on the seaward side of the 
main breakwater, and in the form of a small 
bar just in the entrance. A small dredging pump 
is considered sufficient to cope with this deposit. 

The present general layout of the harbour is 
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Fig. 4—Aerial view of shapi i i 
ping-up in progress on main 
breakwater Fig. 5—Breakwater and wharf sections 
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Figs. 10 and 11—(Left) Wharf area under construction with piles in various driving stages, and precast slabs laid in southern section. (Right) Reinforcement added, 


cubic yard Marion dragline, and covered with an 
armouring of stones weighing up to 10 tons, for 
permanent protection. Only the main break- 
water is so far completed and the stone armouring 
is capped with a full-length concrete parapet, 
5ft thick and up to 24ft wide (see Fig. 5). For 
the first 2000ft an 11ft high curved spray wall 
surmounts the parapet to give protection to the 
reclaimed berth and transit shed area, and the 
outer 2200ft, where overtopping by waves is 
relatively harmless, has a 5ft high upper parapet 
on the seaward edge, extending to an observatory 
tower on the end of the breakwater. 


WHARF AREA CONSTRUCTION 


The sea floor was known to be generally 
limestone of suspect consistency, and deep 
borings of the K. S. Anderson Wharf site 
revealed cavities without establishing any pattern 
of distribution, and a piled foundation was chosen. 
Six hundred conventional reinforced concrete 
piles, 2ft square, were driven in a pattern of 13ft 
squares over the wharf area (see Fig. 10). With a 
test load of 300 tons a maximum depth of 126ft 
was reached, with a minimum of 60ft. The pile 
heads were enlarged, accurately squared and 
overlaid with 13ft square prestressed concrete 
soffit slabs with embedded projecting reinforcing 
(see Fig. 6), which is added to before a beam 


ready for pouring secondary deck concrete 


structure is poured to create a solid deck unit, 
see Figs. 7 and 11. 

A rubble bank, faced on the wharf side with 
selected rubble, had previously been formed to 
the height of the concrete deck parallel to the 
breakwater and the intervening area reclaimed 
with limestone and other filling (see Figs. 8 
and 9), which was ultimately carried across the 
wharf deck to a thickness of 3ft. The bank and 
reclaimed area were thus clear of the wharf 
foundations, and would not be affected by 
dredging to 36ft or future deepening operations 
to 40ft in the berthing area. The S5ft thick edge 
coping on the deck retains the reclamation, and 
cast steel bollards capable of resisting a pull of 
80 tons are incorporated. The fenders consist 
of massive timber beams backed by rubber 
buffers and are designed to cope with ships up 
to 40,000 tons. 

The transit shed is currently being used for 
the handling of general cargo, but the bulk 
berthing area north of the shed is to be equipped 
for the efficient handling of bulk cargoes with 
heavy equipment, see Fig. 12. The transit shed 
is 500ft long by 120ft wide, of single span steel 
construction supported on steel piles driven into 
the reclaimed area between the wharf and the 
breakwater. Access doors are 20ft wide by 
16ft high, and the corrugated sheet covering of 
Robertson’s Protected Metal provides protection 


against salt and other chemical corrosion by an 
asbestos and bitumen coating. 


TRANSPORT ACCESS 

Three Sft 3in gauge rail tracks are set in the 
wharf apron, and a further two on the break- 
water side of the shed. These tracks, operated 
with Harbour Trust shunting locos, connect 
through sorting and exchange sidings to the 
Victorian State Railway system, 3 miles from 
the wharf. There are four bridges along this 
rail link, which follows generally the southern 
bank of the original Wattle Creek, and thus 
skirts the town area, see Fig. 2. 

An arterial road linking the wharf apron with 
the State highway system, and by-passing the 
urban areas, has been completed for the first 
4 mile from the wharf, and excavation and filling 
for the remainder is largely completed. 


BERTHING AREA 
The 250ft diameter turning circle and berthing 
area have been dredged to a depth of 36ft 
mainly with a 14in suction cutter dredger, but 
using a barge-mounted grab dredger in more 
difficult locations. 


The project has been designed and supervised 
throughout by the Trust’s own staff under Mr. 
E. P. C. Hughes, O.B.E., B.Sc., as Chief Engineer 
of the Portland Harbour Trust. 


Fig. 12—Aerial view of main breakwater, with wharf and transit shed completed, November, 1960 
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Electronic Installation at Swedish 
Sawmill 


A NOTABLE step in the constantly advanc- 
ing rationalisation of Swedish sawmills has 
been taken with the putting into service of an 
automatic scaler. The equipment has been 
installed at the Skutskir sawmill located on the 
Baltic coast about 200km north of Stockholm ; 


<a 


\ w\ wh 





it electronically measures logs for sorting into 
various sizes before they are fed to the saws. 
Hitherto scaling has been done manually, a 
difficult, strenuous task involving considerable 
responsibility, especially in winter when scalers 
had to stand on a submerged platform, measur- 


16-3, 5, 
¢ = 


7 


Fig. 1—-Electronic log scaler with two photo-cells, one each on the stanchions on either side of the con- 


veyor (the photo-cell on the right is hidden by the heater). 


A 30 c/s flickering light source at the 


bottom where the lines of sight of the photo-cells intersect permits the diameter to be measured continuously 


Fig. 3—Sorting installation for segregating logs in twenty-two size groups before they are fed to the saws 


ing floating logs often while exposed to icy winds, 
Not surprisingly, it has been increasingly difficul 
to recruit men from the younger generation for 
this assignment which to-day is largely handled 
by older, more experienced workmen. Auto. 
matic scaling solves the personnel problem, and 
electronic measurements preclude the possibjjj 

of human error. Sawing operations are mor 
efficient, and valuable raw materials are More 
completely exploited. 

Electronic scaling with the new equipment js 
undertaken on the conveyor after logs hay 
passed the barker. Our first illustration shows 
the scaling installation. Logs travel on the 
conveyor at speeds in excess of Im per second. 
Two photo-electric cells are mounted on stan. 
chions at either side of the conveyor and point 
downwards at the logs at an angle of 45 
In the corner where their lines of sight intersect 
light beams are directed at the logs from Opposite 
sides. The light is modulated with a frequency 
of 30 c/s so that an alternating current compo- 
nent is obtained from the photocells. In this 
way a continuous reading of the diameter of 
each log is obtained. The electronic part of the 
equipment, seen in Fig. 2, also contains a pro- 
gramming unit in which the ranges of twenty- 
two diameter classes can be individually set at 
will in steps of jin. The desired minimum 
diameter of the log is available after the log has 
passed the installation. Due to the fact that 
measuring method used is based upon a digital 
principle and has a resolution of din, the accuracy 
obtained also amounts to 4in. On a separate 
large lamp display belonging to the equipment 
the actual sorting result can be observed. 

The output signals from the equipment which 
define the diameter classes into which the logs 
have to be sorted according to the programme 
setting used are fed to a memory device attached 
to the subsequent conveyor _ installation 
(Fig. 3). 

Measurements are taken alternately in two 
planes set at right angles. The occurrence of 
projecting knots and bark, &c., or whether logs 
pass by butt end first or top end first, has no 
effect on the measurements. While gaps between 
logs pass by, the automatic scaler makes a check 
on its Own measurements. 

The equipment was developed and manufac- 
tured by a team of engineers at Svenska AB 
Philips in Stockholm, in collaboration with the 
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Fig. 2—Electronic calculating and programming unit 


Skutskar sawmill. The sorting installation was 
built by Tornborg & Lundberg. 

To prevent logs containing nails or other 
metallic articles from being fed into saws and 
causing serious damage, every log, before feed- 
ing, passes through a metal detector which was 
also designed and manufactured by Philips. 
This detector consists of a large coil assembly 
comprising two exploring coils plus a third coil 
carrying alternating current. If the log contains 
any metal the electronic equipment will indicate 
its presence since current symmetry in the coil 
unit will be disturbed. Paint is sprayed on to 
the portion of the log in which the metal is 
embedded and a hydraulic or pneumatic mech- 
anism removes the log from the conveyor. Since 
the location of the metal is indicated by the 
paint, personnel have no trouble finding and 
removing it. The log can then be returned to 
the conveyor. 


Verein Deutscher Ingenieure 


_The Verein Deutscher Ingenieure (VDI), 
Fachgruppe Feinwerktechnik, is organising a 
meeting concerning the design and production of 
Precision-engineered instruments and equip- 
ment. This will take place at Nuremburg on 
October 5 and 6. 

The VDI-Fachgruppe Betriebstechnik (ADGB) 
will hold a meeting in Frankfurt/Main on 
October 12 and 13 dealing with the systematic 
maintenance of industrial plant and equipment. 
A number of works visits to industrial firms in 
Frankfurt and its environs will be made. 

All inquiries should be addressed to the VDI 

tariat, Diisseldorf 10, P.O. Box 10250, and 
marked “Fachgruppe Feinwerktechnik” or 

Fachgruppe Betriebstechnik ” as required. 

In conjunction with the Fachgemeinschaft 
Olyhydraulik und Pneumatik in the VDMA, 
the VDI, Fachgruppe Getriebetechnik, will 
a @ meeting at Stuttgart on October 17 and 
» On the subject ** Oil-hydraulic Equipment and 
nstallations— Function, Development, Designs, 


Applications.” Intending participants should 
a the VDI, Abt. Organisation, Diisseldorf 
» P.O. Box 10250, before October 11. 
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Warehouse at Amsterdam 


Work is well advanced on a new dock ware- 
house at Amsterdam and goods are already 
being stored in a completed section of the work. 

When completed the warehouse will be 1190ft 
long and 200ft wide. Columns are spaced at 
70ft: intervals along its length at 40ft centres 
across its width. 

The structure is composed of precast, rein- 
forced concrete columns 25ft long carried on 
precast concrete raking piles driven to refusal. 
On the piles are cast in situ column footings with 
projecting reinforcement which is grouted into 
holes at the bottom of the columns. The main 
beam span 70ft longitudinally between columns. 
Each beam weighs 17 tons and is composed of 


Warehouse under construct- 
ion, showing 70ft long 
main beams, each weighing 
17 tons, and consisting of 
post-tensioned concrete 
segments, and pre-tensioned 
concrete secondary beams. 
On the right is a Coles crane 
mounted on a Diamond T 
prime mover. 


precast concrete segments, post-tensioned to- 
gether and lifted into position. Spanning across 
the building transversely between the main 
beams are precast, pre-tensioned secondary 
beams. These secondary beams are generally at 
8ft 9in centres, but where roof glazing is pro- 
vided a secondary beam is omitted making the 
spacing 17ft 6in. Around the outside of the 
building precast perimeter beams span between 
columns. The roofing is of precast lightweight 
concrete units covered by roofing felt. The 
infilling of the walls is with brick and the floor 
is concrete. 

Work on the site commenced in January this 
year and erection of the framing began in April. 
The work will be completed in October. 


Economic Development Training 


Experience over the last few years has shown 
that facilities for training specialists in economic 
development, for whom there is a high demand 
in the developing countries, are rapidly increasing 
throughout Europe and elsewhere. But it has 
become apparent that courses organised in uni- 
versities or specialised institutes do not in all 
cases meet the real requirements of the countries 
concerned. 

This growing need led the O.E.E.C. European 
Productivity Agency to organise a meeting of 
directors of training institutes in the field of 
economic development, which took place .at the 
Institute of Social Studies in The Hague on 
September 11 to 14. It was the first of a series 
of such meetings to take place annually in future. 

The idea of accelerated economic and social 
development is itself a recent one and its prin- 
ciples have not yet been precisely defined ; 
training programmes are consequently in their 
infancy. Moreover, most of the existing courses 
form an integral part of an academic programme, 
which raises the problem of striking a balance 
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between academic considerations and the opera- 
tional problems faced by local staff. Participants 
in these training programmes have often very 
varied requirements arising from the diversity of 
their education, practical and administrative 
experience and their own particular responsibili- 
ties. 

It has also been found that certain specialised 
institutions, and a number of educational centres, 
lack information on what is being done elsewhere. 

The Hague meeting, which was made possible 
thanks to a generous contribution by the Ford 
Foundation, had as its principal objective an 
exploration of educational possibilities in eco- 
nomic development and of the real needs of the 
developing countries in this matter. 

The various possibilities of adapting existing 





means of training to practical requirements, 
either by modifying programmes or by improved 
co-operation between the institutes concerned, 
were also studied. 


Moving Coil Relay 
A range of moving coil relays has been put 
on the market by the firm of A. Le Boeuf et 
Fils, Colombes, France. The relays are moving 














Moving coil relay 
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coil components characterised by small size and 
extreme sensitivity. We illustrate the model 
““SB2.” The operating current may vary 
between 1A with a 21kQ coil and 10mA with a 
0-3 coil. A rectifier or thermocouple may be 
incorporated to enable it to be used on alternat- 
ing currents over a wide range of frequencies. 
The coil may be double-wound giving differential 
deflection and this type may also be made to 
follow a logarithmic law so that the two currents 
are multiplied together (or divided one into the 
other). 

The movement may be end- or centre-stable, 
and the contacts may be either one “ make ” 


plus one “ break,” or two “* make.” Positions of 
the moving contact and the variable fixed 
contacts are shown by pointers in a normal 
meter scale on the top of the relay, the fixed 
contacts being set by means of two adjusting 
screws adjacent to the scale. 

Insulation from the frame is flash-tested at 
500V and the insulation resistance exceeds 
10,000 megohms. The instrument is housed in a 
cylindrical metal case 34in long by 14in diameter 
and plugs into a standard octal valve holder. 
Sole agent for the United Kingdom and the 
Commonwealth is L. E. Simmonds, Ltd., 
Byron Road, Harrow, Middlesex. 


Automatic Digital Control for 
Forging Press 


ITH automatic control of roughing and 

planishing operations, it is of the greatest 
importance to be able to control the actual 
lower reversing point of the press stroke, if a 
forging of the required thickness is to be obtained. 
It is not possible to rely only on setting a theo- 
retical reversing point, as the crosshead tends 
to overshoot under its own inertia, and other 
errors arise due to the resistance of the forging, 
the stretch of the columns, &c. 

An improved control system which is claimed 
to save production time by eliminating the need 
for complicated gauging with hermaphrodite 
calipers, and to make it possible to use a very 
small machining allowance, has been developed 
by Schloemann Aktiengesellschaft, Diisseldorf. 
The control is based on the use of counter 
circuits with static elements which are not 


> 





subject to wear. The distance between the anvil 
and the lower theoretical reversing point is set, 
and indicated on the control panel as an illumin- 
ated figure. The length of over-travel of the 
crosshead is measured and this is also indicated 
on the panel by means of illuminated digits. 
On the basis of those figures, it is stated, the 
operator can maintain the thickness of the 
forging with an accuracy of Imm. 

The upper reversing point, and the point of 
changeover from filling to pressure water, can 
also be set on the panel by an infinitely variable 
control from zero to, say, 400mm. 

In addition to this facility, the automatic 
roughing and planishing strokes can be modified 
and changed at the control panel, without inter- 
rupting the progress of work, and the number of 
blows imparted in an automatic sequence can 








































1000-ton press auto- 
matically forging an 
alloy steel ingot 
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also be varied when the machine is in operati 
Changing over from automatic sequ ~ 
power-assisted manual control and vi 
be effected at any time. 
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Torque-Limiting Coupling 


_ In many machine drives it is essential ; 
incorporate a clutch for cushioning the sudde 
torque at starting or to avoid damage shoyij 
there be a blockage of free movement or an 
overload. The firm Ringspann Albrecht Maurer 
K.G., Bad Homburg v.d.H., German Federa 
Republic, has put on the market the “ Imostat’ 
spring loaded single disc coupling which it is 
claimed, has a series of desirable properties 
The torque, it is stated, can be adjusted from 
zero to maximum with the coupling in POSition 





Torque-limiting coupling 


Once set, the torque remains constant indefinitely 
within very narrow limits, is independent of 
speed, and virtually does not decrease when slip 
occurs. Operation involving prolonged or 
frequent slip is facilitated due to the good heat 
dissipation. Linings can be replaced, when this 
eventually becomes necessary, without disturbing 
the torque setting. 

The design will permit a radial displacement o! 
up to 5 per cent of the shaft diameter, as well a 
an angular displacement of up to 3 per cent, 
without increase in the bearing load. Available 
in a number of variants and for torques between 
1-5 and 716 mkg, the coupling is being handled 
in this country by Henry Pels and Co., Ltd, 
32-38, Osnaburgh Street, London, N.W.1. 


International Waterway Symposium 


On October 1, 2 and 3, 1961, in the course of: 
three-day International Waterways Symposium 
in Paris, representatives of government agencis, 
professional bodies, and economic organisations 
of various countries as well as of various French 
regions with waterborne trade and _ transport, 
will exchange their views on current economi 
problems of waterways. In conjunction wit 
this event there will be held from September ¥ 
until October 15, an international exhibitiot, 
and demonstrations will be given of the mve 
equipment and material in service on the Sein, 
especially at the Andresy dam and lock. TW 
working sessions will be held in the main confer 
ence hall of the U.N.E.S.C.O. Palace, wil 
simultaneous translation into Russian, 
German or French. There will be a full so 
and ladies’ programme. Those interested shout 
communicate with the General Secretafit 
8 rue de Lota, Paris (16e) (telephone KLE 874 
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THE AMERICAN SCENE 





By Our American Editor 





Numerically Controlled Roll Grinding 
Machine 


OMPLETE automation of a 60in heavy-duty 
Croll grinding machine under punched-tape 
control was recently applied for the first time 
by the Farrel-Birmingham Company, of Ansonia, 
Connecticut, and the General Electric Company, 
of Schenectady, New York. The machine 
illustrated herewith was built for the Great 
Lakes Steel Corporation, of Detroit, Michigan, 
and will finish-grind work rolls for hot and cold 
rolling mills. It will automatically grind straight 
or crowned rolls up to 5ft in diameter to exacting 
tolerances of diameter and straightness and also 
duplicate diameters for pairs of work or back-up 
rolls. In hot mill work, such a roll grinder 
normally resurfaces four to five back-up rolls 
per shift, removing approximately 0-050in on 
the diameter, or eight to ten work rolls per 
shift, removing approximately 0-020in on the 
diameter. For a cold mill, such a roll grinder 
is usually capable of finishing twelve to fifteen 
work rolls per shift, removing 0-00Sin to 0-008in 
on the diameter of each roll. The special 
numerically addressed sequence and _ servo 
control for the grinder was developed by the 
General Electric Specialty Control Department, 
at Waynesboro, Virginia. Similar in theory 
to the punched-tape numerical control used with 
modern machine tools for ** flexible automation,” 
the roll grinder control uses servo-controlled 
positioning of probes to measure the diameter 
and profile of rolls being worked, and to detect 
the work remaining to be done. The inherent 
features of the Farrel-Birmingham machine, and 
the nature of the grinding operation, make it 
unnecessary to use numerical positioning of 
the grinding wheel itself. 

Essentially the same design principles and 
components are applicable whether numerical 
control is used to automate a machine tool 
with carbide or high-speed cutting edges or a 
grinder. There are, however, a few distinct 
differences which make the problem in the 
case of the grinder somewhat more complex. 
If one deals with a machine tool employing a 
cutting tool, the cutting edge or the cutting 
point of this tool is dimensionally stable at 
least for the duration of the operation, and, 
by moving the tool in the proper direction 
for a determined amount, one obtains a cut 
of the same depth. This is not so on a grinder 
where the grinding wheel is the cutting tool. 
The wear of the grinding wheel is similar in 
magnitude to the stock removal from the work- 
piece, ruling out the simple positional approach 
and necessitating some device to redress the 
wheel automatically from time to time. 

There is another important point to be 
considered. For grinding heavy objects such as 
rolls for steel mills it has proved to be by far 
Superior to support these rolls on the journals 
by means of neck rests rather than between 
centres. Differences in the journal diameters 
and slight wear on the neck rest gibs might 
result in variations of the roll position sufficiently 
large to produce a taper exceeding the design 
tolerances. It is, therefore, necessary to inspect 
the roll at the proper grinding stage and to 
Provide means for roll alignment to make the 
required correction of roll position if required. 
A final inspection at the end of the grinding 
operation should ascertain whether this correction 
resulted in a roll with equal ends. In the present 
Particular case the problem was to remove 


material from a worn roll to obtain a clean 
surface without fatigued layers. Since the rolls 
are used in pairs, a second roll—obviously the 
one with the lesser amount of wear—has to be 
matched to the first one. 

Operating from standard lin wide punched 
tape, the automatic control of the new machine 
will direct the grinder through a complete cycle, 
performing all operations necessary to refinish 
a roll. Once the operator starts the grinding 
wheel and pushes a “cycle start’ button, the 
machine and control system, as programmed, 
take over the work of rough grinding, aligning 
the workpiece, semi-finishing, dressing the 
grinding wheel, finish grinding, and _ finally 
measuring and recording a print-out of roll 
size. To do this, the control unit initiates 
seventeen specific machine and control operation 
sequences as primary functions. It orders four 
other sequences as secondary functions, depend- 
ing upon the state of specific machine devices. 
It directs two servo-controlled motions, two 
variable-speed motions, one fixed-speed motion 
and their associated devices. It selects any of ten 
speeds for the machine headstock, carriage, 
grinding wheel, step infeeds, and continuous 
infeed rates. For wheel dressing, it selects any 
of six combinations of diamond positioning 
and cross-feed. 

A special device in the automatic control 
will match the diameters of both rolls in a 
mill-stand pair, irrespective of original diameter 
or uneven wear. This is necessary in modern 





metal rolling, where material passes between 
the work rolls at high speeds as it is transformed 
to sheet or strip. Work roll roundness and 
profile must be matched precisely in each stand 
in order to keep the strip flat and straight from 
stand to stand. 

Automation of the Farrel-Birmingham roll 
grinder was made possible by its special wheel 
infeed system and by the addition of a probe 
table opposite the grinding wheel carriage. 
Through the automatic control, servo-positioned 
hardened steel probes scan each new roll 
to find the point of greatest wear and automatic- 
ally set this as a ‘* bench-mark” for the rough 
grinding operation and determination of the 
finished diameter. Similarly, the control memo- 
rises the finished diameter of the first roll and 
matches the finished diameter of the mating 
roll to it automatically. This check is made 
positive by contact of the probes against the 
actual work surface rather than by measurement 
of position of the grinding wheel. 

Another advanced feature of the automatic 
system is made possible by the _ special 
“trunnion-tilt fine infeed ’’ arrangement used 
to mount and control the grinding wheel. The 
wheel is tilted into the work with the support 
and leverage of trunnions, eliminating the 
** stick-slip ’ effects of way friction and allowing 
precise positioning of the grinding wheel against 
the work in increments as fine as 0-000lin. 
Since the system is always preloaded in one 
direction, positive infeed and withdrawal of the 
grinding wheel can be accomplished with 
extreme accuracy. With the General Electric 
control, this feature is used both to step the 
wheel forward into the work with extreme 
accuracy and to feed the wheel continuously to 
compensate for wheel wear. Any of ten rates 
may be programmed for each of these functions. 
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Farrel-Birmingham 60in roll grinding machine with General Electric numerical controls 
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Since mill rolls normally show greatest wear 
in their centre portions, the probe table finds 
the minimum diameter here. To reduce the 
higher end surfaces of the roll to this diameter, 
the control first orders a special sequence known 
as “short stroking.”” By means of the ** wheel 
approach’’ programme address and_ the 
**trunnion-tilt fine infeed,’ the wheel closes to 
the work until the control senses that it has 
picked up a slight load. This is sensed by 
detecting variation in the grinding wheel motor 
amperage. The wheel then is traversed to the 
near end of the roll, steps in according to pro- 
gramme, automatically retraces its course until 
it loses load, and steps in again—repeating this 
operation until automatic checks within the con- 
trol sense that this end of the roll is within the 
programmed number of thousandths of the 
minimum roll diameter. The wheel then retracts 
and moves to the other end of the roll to repeat 
the short stroking. 

The roughing cycle is then continued by 
means of a programmed sequence called *‘ con- 
tinuous carriage traverse,” which automatically 
passes the wheel back and forth across the face 
of the roll until it is within the preselected 
tolerance from the desired diameter. At this 
point, the grinding wheel is diamond-dressed, 
if so programmed, and finish grinding is made 
to final tolerance with individual speed changes 
programmed for the headstock, wheel, and 
carriage drives to produce the desired finish. 

Alignment is accomplished automatically by a 
probe located at each end of the roll face. 
Feedback from these probes to the control 
system actuates a motorised neck-rest support 
which moves the roll a correct compensating 
amount, regardless of face length. At the 
completion of the grinding cycle, the headstock 
stops, all speed settings return to ‘* minimum,” 
the coolant stops, and the oarriage returns to 
** park” position ready for roll removal. A 
probing system monitors the instantaneous 
diameter of the grinding wheel and adjusts the 
diamond position, allowing for automatic wheel 
dressing between grinding passes. A readout 
system prints the finished diameter of the roll 
at the ends, and the scanning probe can be used 
for recording the diameters at the centre of the 
roll to establish the crown. 


Air-Actuated Friction Mechanisms 


A series of air-loaded and _ air-cooled 
clutches and brakes well established in the 
United States is to be marketed in Europe, the 
British Commonwealth (excluding Canada) and 
South Africa by the newly-formed Wichita 
United, Ltd., of Basildon Industrial Estate, 
Essex, England. 

These clutches and brakes have an extremely 
wide range of application, and problems of speed, 
smoothness and frequency of engagement or 
disengagement with all types of loads, problems 
of tension control, of braking without over- 
heating and many other problems of this nature 
are quickly solved with Wichita designed clutches 
and brakes. 

The Wichita air-tube disc clutch combines ail 
the best features of the disc type clutch with all 
the advantages of direct air engagement and the 
simplest and most trouble-free method of apply- 
ing air pressure yet designed, i.e. direct axial 
pressure application by compressed air in a 
rubber tube. 

The Neoprene tubes reinforced with nylon 
carry absolutely no torque and apply axial 
pressure only. They are insulated from heat 
generating surfaces by moulded asbestos pres- 
sure plates bearing moulded ribs that form 
centrifugal blowers—drawing cool air in at the 
centre and discharging it at the periphery. This 
type of tube eliminates packings, pistons, dia- 
phragms and also linkage of mechanical clutches. 

All torque is carried between the friction discs 
and the cast iron floating plates. Releasing 


springs fitted between the plates ensure complete 
disengagement and allow no drag at all. 

Wichita clutches and brakes are manufactured 
in four main designs—standard ventilated, 
special ventilated (this is for high heat dissipa- 
tion), low inertia and water cooled. 

The Standard Ventilated type can be used on 
all normal clutch applications where there are 
no excessive heat or inertia problems. 

The Special Ventilated type, due to its addi- 
tional porting around the bore, allows a greater 
amount of air to circulate around the clutch. 

For inertia problems the Low Inertia type can 
be used. This type is designed especially for 
use on presses, press brakes, shears, screwdowns 





Sectioned clutch, showing loading tube and air passages 
in disc 


and other machinery which must be started or 
stopped quickly. This makes it a “natural” for 
high cyclic duty as it is designed for minimum 
power loss due to inertia. Over 85 per cent of 
the total mass rotates with the flywheels with this 
type of clutch. 

This same mass is stationary when used as a 
brake. Due to the design of the tube very little 
air is required for engagement. This gives 
extremely fast action. Disengagement is equally 
fast. This type of brake can also be supplied in 
the spring set—air release design. 

These clutch and brake units are completely 
free from effects of centrifugal force and self- 
energisation. Therefore, torque developed by 
the clutches and brakes is in direct proportion to 
air pressure applied. 

Where there are excessive heat problems, such 
as on strip mill unwind stands, the water-cooled 
design can be used. On this type there are two 
water jackets, one stationary and the other 
floating. As the friction discs run directly on to 
these water jackets, heat generated is carried 
away through the cast iron, or in special cases 
steel, into the cooling water. 


————__ 


Maintenance is kept to a minimum 
adjustment is required. By simply removins 
tube holding plate, replacement friction gj 
and floating plates can easily be remem 
replaced in a short space of time. = 

The complete range of Wichita Clutches 
brakes starts from a single plate 6in (friction ¢j 
diameter) giving a torque rating of 2325in be 
100 Ib per square inch air pressure, and ex . 
to a double plate 48in which will give g tor 
of 1,650,000 in Ib at 100 Ib per square inch - 

The small 6in size will dissipate 6 h.p. con 
stantly, while the largest 48in size will digne 
something like 334 h.p. constantly. ” 

These clutches and brakes are employed jn 
ceramics on refractory presses and extruders in 
earth moving and construction, on such equi 
ment as drag lines, scrapers, cranes, && 4 
metal working and processing equipment of all 
kinds including pay-offs, rotary flying shears 
recoilers, presses, wire straighteners and benders : 
they are extensively used in the petroleum 
industry, in paper machinery, in heavy-duty 
geared drives, such as are used in marine revere 
gears. 


Light Amplification by Maser 


A pulsed ruby optical maser has been oper. 
ated as a light amplifier in experiments at the 
Bell Telephone Laboratories. Two ruby misers 
were set up in tandem. A pulse of light from 
one maser, operating as an oscillator, wes 
beamed into the other. Amplification of the 
light by a factor of two was observed. The 
difficulty in observing amplification directly is 
that of distinguishing coherent maser light from 
the natural fluorescent light of the maser. In 
this experiment the problem was solved by using 
a ruby maser oscillator to generate a coherent 
light which was so bright that the amount of 
fluorescence from the amplifier ruby was com- 
paratively small. 

The amplifying ruby used in the experiment 
was similar to the light-source ruby except that 
the ends of the ruby rod in the amplifier were 
not silvered. 

The two rubies were fired simultaneously. 
The output from the amplifying ruby was 
measured by a photomultiplier tube. Both the 
signal going into the amplifier and the signal 
coming out were displayed on a dual-beam 
oscilloscope. 

Gain was measured by comparing the output- 
to-input ratio when using the amplifier to that 
obtained when the amplifier was removed 
from the beam. The amount of gain that can 
be obtained depends on the temperature of the 
amplifying maser and the pumping power. A 
net gain of a factor of two was observed at 

40 deg. Cent. 


Improved Performance in Two-way 
Radios 


Clearer messages and range increases up 
43 per cent are claimed from an improvement 
being incorporated in General Electric trai 
sistorised two-way mobile radios. The ne 
development, called “ Raser™” (Range and 
Sensitivity Extending Resonator), uses a triple 


section miniaturised cavity filter and a transistor 


ised amplifier in the front end of the receiver 0 
increase selectivity. This substantially reduces 
interference from nearby mobile radio channel 
usually caused by intermodulation. The i 
proved selectivity will be of particular benefit 
radio owners in large cities, where ssl 
frequencies are often close together. It 1s stated 
that “* Raser ” gives the equipments a sensitivity 
better than 0-5 microvolts, representing # 
improvement of up to 6 dB over convent! 
transistorised receivers. 
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BRITISH PATENT SPECIFICATIONS 


nted are those ¢ application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 
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INTERNAL COMBUSTION ENGINES 
pruary 12, 1960.—CONSTRUCTION OF 
ae Ty CONNECTING-Rops, Daimler-Benz 
Aktiengesellschaft, Stuttgart-Untertiirkheim, 


Germany. 
According to the invention, the entire big end of a 
sonnecting rod is a separate component made ip 
- high strength bronze which is 


rtions of a ; 
vache to the outer end of the connecting rod by 


the bearing surface or surfaces being pro- 
vided with a thin layer of bearing metal. Preferably, 
the bolts employed for securing the flange parts 
together also serve for securing the cap of the big end. 
By the formation of the entire big end as a separate 
bronze component the intermediate bushings are 
eliminated, and a cheap and reliable construction 
from steel of the connecting-rod apart from the big 
end portion can be retained. However, for special 
cases the connecting-rod itself may consist of forged 
bronze. In the drawing, the big end comprises an 
upper portion A attached to the connecting rod side 
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and the customary lower or cap portion B. The two 
portions engage at their butt joint through serrations 
running parallel to the bearing axis, and held in 
correct position by a set pin C. The upper portion 
has a flat top face bounded by two lateral ridges D 
and this top face adjoins a counter-face on the end of 
the connecting rod which has a flanged fork forma- 
tion E. Between the limbs of the flanged fork. a 
central rib F reinforcing the outer end of the connect- 
ing rod is cut away for the passage of an auxiliary 
connecting-rod big end. The bolts used for securing 
the cap are preferably formed with a mid-length 
portion of reduced diameter so as to have a clearance 
in the bolt holes. The space between the bolt ends 
near to the cylinder is considerably smaller than the 
diameter of the cylinder. Likewise the breadth of the 
flanged fork is smaller than the cylinder diameter, so 
that for assembly the outer end of the connecting rod 
can be introduced from above through the cylinder. 
The big end portions are of a high-strength bronze 
and running surfaces are provided with a thin pre- 
ferably electro-plated running layer, e.g. of tin, lead 
or other bearing metal. The thickness of this layer 
is a few hundredths of a millimetre. A hard running 
layer, e.g. one of hardened steel (nitrided steel), a 
chromium layer or the like, is applied on the crank- 
shaft and in the auxiliary connecting rod bearing.— 
August 16, 1961. 


ELECTRONICS 
875,301. October 28, 1959.—ADJUSTABLE INDUCT- 
ANCE Devices, Marconi’s Wireless Telegraph 


Company, Ltd., Marconi House, Strand, London, 
W.C.2. (Inventor : Leonard John Dodd) 


The present invention seeks to overcome dis- 
advantages of known methods for screwing the cores 
of adjustable inductance devices in the adjusted 
Position. Referring to the drawing, the device 
comprises a nylon loaded P.T.F.E. tube A which 
is internally threaded over its whole length. On 
the outside of the tube is a coil B which is enclosed 
in ferrite caps C and D in turn enclosed by a screening 
can. Inside the tube is 2 ferrite core E which is 
externally threaded with > thread mating with that 
inside the tube. The core has 2 rectangularly sectioned 
bore F running axially righ. through it. The core is 
screwed into the tube and adjusted into position by 
means of a spring retainer member G, the end of 
Which will enter the end of the bore in the core 
SO as to act as a screwdriver. The retainer member 
is long enough to be used in this way as a screwdriver 


for, when the end H (on right) is entered into one 
end of the bore, the ears J are beyond the end of the 
tube. The retainer member is made of spring strip 
of width a little less than the longer dimension of the 
cross section of the bore, the strip being bent back 
upon itself at the end H and being bent outwards at 
its free ends to form outwardly projecting springy 





ears J. When the core has been adjusted to its correct 
position and the retainer member brought to a 
position in which it extends right through the bore 
(as shown in the left hand drawing) with its ears 
inside the tube the outward edges of these ears 
will springily and frictionally engage the interior sur- 
face of the tube so that the part of the retainer 
member inside the bore will hold the core quite firmly 
against rotation which might otherwise be caused by 
vibration or the like. As shown, the spring retainer 
member may be so constructed that its central 
portion is curved outwardly more firmly to engage the 
walls of the bore in the core. As will be appreciated 
the retention of the core when the retainer member 
is in a position as shown in the drawing is quite 
good, but when the said member is withdrawn 
from the core the latter is free to be rotated and 
adjustment can accordingly be made without risk 
of damage to the said core.—August 16, 1961. 


TELECOMMUNICATIONS 


875.341. March 22, 1960.—TELEPHONE CIRCUIT, 
Nippon Electric Company, Ltd., 2, Shikokumachi, 
Shiba Mita Minatoku, Tokyo. 


This invention relates to party line telephone 
substation circuits, and has fc jis object a simple 
and reliable circuit capable of giving secrecy as 
between different parties on the same line. It 
incorporates a switching diode so arranged that 
when a switch-hook is operated in response to a call, 
the diode switches from a high-resistance condition 
to a low resistance condition. The upper drawing 
shows a voltage and current characteristic for the 
switching diode. If any voltage below VB is impressed 
upon the diode, this diode and the circuit series- 
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connected with it is also in an ‘ off’ condition. If 
any voltage above VB is impressed upon the diode, 
it is in an ‘on’ condition, while the voltage drop 
within this diode in the circuit series-connected with 
it becomes a very small value, of the order of 1 volt 
or less. Once the diode has been switched to the 
low resistance state, it is maintained in that state 
by the lower voltage. If a receiver of one of the 
telephone sets A shown in the lower drawing is 
unhooked in reply to the call of the central telephone 
exchange, almost the whole line voltage is first 
impressed on the diode, as the resistance of the 
‘ off’ diode in series with the circuit is much larger 
than the resistance of the line and of the circuit 


component parts. If this impressed voltage is larger 
than VB, the diode is immediately put into an * on’ 
condition, and the telephone set is then in a talking 
circuit. Meanwhile, the voltage impressed on 
other telephone sets C of the party line system is 
lower than the line voltage before A was put into 
service, due to the voltage drop caused by the speech 
current. Therefore even if the receiver of any other 
circuit is unhooked, it is out of service, as the diode 
connected with the related circuit is kept in an 
‘off’ condition. Consequently wire tapping is 
prevented and secrecy can be achieved. _It is unneces- 
sary to modify the conventional telephone set to 
accommodate the circuit shown since the diode 
to be used is small in size. Other components 
shown in the circuit diagram are a bell D, a micro- 
phone E and a dial contact F.—August 16, 1961. 


MACHINE TOOLS 


875,386. March 3, 1958.—AuTOMATIC LATHES, 
Fabryka Automatow Tokarskich, Przedsiebior- 
stwo Panstwowe, Chodkiewicza Street 17, 
Bydgoszez, Poland. 


This invention relates to means for enabling several 
diameters to be turned on a workpiece by the same 
tool to a high degree of accuracy on an automatic 
lathe of the type in which the workpiece is fed axially 
against the tool. 

The tool is fixed in a holder carried by a pivotal 
two-armed lever A. When a stop in the form of an 
adjusting screw B is firmly pressed against the 
immovable rest F by a spring a sliding follower C is 
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held out of engagement from a controlling cam D on 
the shaft E of the lathe and the tool turns the work- 
piece to one specified diameter. In order to turn a 
second, third and further diameters supplementary 
limit stops are used which always occupy the same 
place, like the rest F. To this end a fixed part of the 
lathe, e.g. the immovable arm G carries a gauging stop 
H with which stop J can engage. The stop H is 
rotatably mounted on the arm G for movement to a 
position for engagement by a further limit screw K. 
The screw stops J and K are of different length and on 
engagement with the gauging stop the support lever A 
assumes a position dependent upon which screw is 
engaging the stop. These screw stops in engagement 
with the stop H thus locate the lever so that the tool 
turns as many different diameters on the workpiece 
as there are adjusting screws. The gauging stop H is 
mounted on a spigot, rotation of which to a desired 
position is effected by a pin K controlled by a supple- 
mentary cam L. At the end of each machining 
operation the cam L is operated to rock the lever A 
when a change is made from one stop to another.— 
August 16, 1961. 


WELDING 

874,112. July 10, 1959.—IMPROVEMENTS IN WELD- 
ING, United Kingdom Atomic Energy Authority, 

London. (Jnventor : Norman Frank Eaton.) 
A difficulty which arises in welding brittle metals is 
that of weld cracking which can arise some time after 
the weld has been made or in some cases immediately 
after the weld has solidified. The difficulty is parti- 
cularly apparent where welding is carried out using 
an argon arc welding torch—the heating of which is 
very intense and localised, producing steep thermal 
gradients in the workpiece with consequent cracking 
of the weld on cooling. The invention consists of a 
method in which an arc is struck between an electrode 
and a weld puddle, a stream of inert gas is supplied at 
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the point of welding to shield the puddle from the 
atmosphere, and an annular second stream of inert 
gas is supplied to an area of the workpiece surround- 
ing the weld. The temperature of the annular gas 
stream is sufficiently high, and the area sufficiently large 
to reduce the temperature gradient from the weld 
puddle to the workpiece and prevent subsequent 
cracking of the weld. Details of a welding torch 
fitted with an inert gas heating furnace are given in 
the specification.—August 2, 1961. 


VACUUM PUMPS 


875,444. January 28, 1958.—RoTARY VACUUM 
Pumps, Edwards High Vacuum, Ltd., Manor 
Royal, Crawley, Sussex. (/nventors: Basil 
Dixon Power and Alfred Aristides Runki.) 


This invention relates to rotary vacuum pumps 
employing oil as a lubricating and/or sealing medium 
and incorporating a reservoir for oil storage. It isa 
characteristic of such pumps that, when they are 
stopped under vacuum, oil is sucked from the reservoir 
through the oil feed ducts, and also past the pump 
outlet valve if that valve is an oil covered and non- 
sealing type, the oil then passing into the system 
being evacuated where it may cause serious con- 
tamination. When the reservoir has been sufficiently 
emptied, the oil is followed by atmospheric air which 
may scatter the oil about the system being evacuated 
and finally raise the pressure in the system to 
atmospheric. The object of the present invention is 
to provide a system for preventing oil suck-back. 
Referring to the drawings, a rotary vacuum pump 
is mounted within a tank containing oil. The front 
bearing block of the pump shaft is formed with a 
recess which constitutes the stator of a small vane 
type oil pump B. A duct C cut in the front face of 
the bearing block communicates with the oil in the 
reservoir providing the intake and outlet of the oil 
pump. The upper part of the duct which serves as 
the outlet of the oil pump, communicates with a 
circular recess D forming a small container of pre- 
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determined limited capacity which lies higher than the 
oil level in the reservoir. From this container the 
main pump receives all its lubricating and sealing oil 
by suitable oil ways. The recess has a flat bottom 
with two concentric grooves E and F having an 
elastomer disc placed over them and covered by a 
spring loaded metal plate. The groove E communi- 
cates with the duct C on the discharge side of the oil 
pump and the groove F with the oil ways supplying 
the main vacuum pump. When the vacuum pump 
is started the gas being exhausted enters the main 
pump through an inlet spout G and the oil pump 
immediately starts to deliver oil into the groove E. 
After this groove is filled, the pressure of the oil will 
raise the disc and the oil will flow over and into the 
outer groove F. The excess oil not required by the 
main pump will fill up the whole of the recess D and 
flow back into the main reservoir. If during operation 
the main pump be stopped, the oil supply to the 
inner groove E will cease, while the vacuum of the 
main pump will cause the disc to be forced down by 
atmospheric pressure on to the outer groove F, thus 
closing the way for further oil and, consequently, for 
any air to enter the main pump, provided the exhaust 
valve H of the main pump is of the sealing type. The 
oil remaining above the disc after closing, acts as 
sealing fluid. If for any cause, such as the presence 
of dirt or grit the valve disc should fail to seal com- 
pletely, then the only oil to enter the pump will be the 
small quantity contained in the recess D and as soon 
as this recess is empty air will enter the pump. The 
very small quantity of oil from the recess will fall to 
the bottom of the pump stator, and only air will get 
through to the system beyond the pump.—August 23, 
1961. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Sept. 25.—BOURNEMOUTH AND District BRANCH : Grand 
Hotel, Firvale Road, Bournemouth, “* Modern Trends in 
Electrical Water Heating,” L. L. Hughes, 8 p.m. ye NORTH 
West LONDON BRANCH : Compass Hotel, Watford, “ Electro- 
magnetic Drives,” J. B. Bailey, 8.15 p.m. 

Tues., Sept. 26.—OxFoRD AND District BRANCH: Technical 
School, Aylesbury, “* Fluorescent Lighting Circuits Installation 
and Fault-Finding,” 7.30 p.m. 

Wed., Sept. 27.—PORTSMOUTH AND District BRANCH: Royal 
Air Force Association Club, Cosham, Portsmouth, “ The 
Application of Epoxide Resins in Industry,” T. S. Gray, 
7.30 p.m. 

Thurs., Sept. 28..-SouTH LONDON BRANCH : Greyhound Hotel, 
Croydon, Surrey, Films, “A Story of Achievement,” and 
“ Traders in Leather,” 8 p.m. 4% NORTHERN IRELAND CENTRE : 
Central Hall, Rosemary Street, Halifax, ‘* Subscribers’ Trunk 
Dialling,” T. S. Wylie, 7.30 p.m. 

Fri., Sept. 29.—-COVENTRY AND District BRANCH : Conservative 
Rooms, 16, Queen’s Road, Coventry, *“* Load Tanks for Testing 
Large Alternators,’ G. Dawson, 8 p.m. % STOKE AND CREWE 
BRANCH: Royal Hotel, Crewe, “ Static Switching Control,” 
B.A.W. Midgley, 7.30 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Tues., Sept. 26.—SOUTHERN SECTION: Technical College, 
Farnborough, Chairman’s Address, “‘ Lighting—Facts and 
Fancies,”” W. A. Gambling, 7 p.m. 

Wed., Sept. 27.—-Education and Training Committee, University 
College, London, All-day Symposium, “* The New Graduate- 
ship Syllabus and the Institution’s Recommendations for 
Practical Training,” 10.30 a.m. & TELEVISION GROUP: 
London School of Hygiene and Tropical Medicine, Keppel 


Street, Gower Street, London, W.C.1, Papers on “ Some 
Recent Developments in Television Tape Recording,” P. E. 
Axon, K. Machein and Aubrey Harris, 6 p.m. ye WEST 


MIDLANDS SECTION : College of Technology, Wolverhampton, 
“ The Single Crystal Circuit,”” D. H. Roberts, 7.15 p.m. 

Tues., Oct. 3.—Eectro-Acoustics Group : London School of 
Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
London, W.C.1, “Methods Used for the Study of Vibration 
in Aero Engines,” D. A. Drew, 6 p.m. % SOUTH WALES 
SECTION : Welsh College of Advanced Technology, Cardiff, 
“ The S.E.C.A.M. Colour Television System,”’ G. B. Townsend, 
6.30 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 
Tues., Oct. 3.—WESTERN REGION : Park Hotel, Cardiff, Discus- 
sion on “‘ The Factories Acts in Relation to Boilers and Pressure 
Vessels,” opened by H. Entwistle, 10 a.m. 


ILLUMINATING ENGINEERING SOCIETY 
Mon., Sept. 25.—BiIRMINGHAM CENTRE : Chamber of Commerce, 
75, Harbour Road, Edgbaston, Birmingham, 15, Chairman's 
Address, S. C. Dinenage, 6.30 p.m. 
Tues., Sept. 26.—Le1cesTER CENTRE: Demonstration Theatre, 
East Midlands Electricity Board, Charles Street, Leicester, 
Chairman’s Address, H. R. Ruff, 6.15 p.m. 


Mon., Oct. 2.-BATH AND Bristot Centre: Gardiner, Sons 
and Co., Ltd., Bristol, Chairman’s Induction and Address, 
6 p.m. 


Tues., Oct. 3.—EptnsurGH Centre: Y.M.C.A., 14, South St. 
Andrew Street, Edinburgh, “‘ The New I.E.S. Code,” R. Croft, 
6.15 p.m. %% SWANSEA Group: Demonstration Theatre, 
South Wales Electricity Board, The Kingsway, Swansea, 
Chairman’s Address, 6 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Thurs., Sept. 28..—-LONDON BRANCH: National Liberal Club, 
Whitehall Place, London, S.W.1, Talk by the President, 

“My Job,” A. R. Parkes, and Film Show, 7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 

Tues., Sept. 26.—SOUTHERN Joinr BRANCH: Royal Beach 
Hotel, South Parade, Southsea, Joint Meeting with the Royal 
Institution of Naval Architects, “ High Speed Craft,” Cdr. 
P. Du Cane, 7.30 p.m. 

Mon., Oct. 2.—MERSEYSIDE NorTH WESTERN SECTION : 
ae oe Engineering Society, The Temple, Dale Street, 

iverpool, “ The Chemical Cleaning of Ship’s Machinery,” 
H. R. Hamburg and P. F. Dilnot, 6 p.m. + STUDENT MEET- 
ING : Memorial Building, 76, Mark Lane, London, E.C.3, 
Technical Film Show and Introductory Talk, S. G. Christensen, 
6.30 p.m. 

Tues., Oct. 3.—Memorial Building, 76, Mark Lane, London, 
E.C.3, Presidential Address, “‘ The Marine Engineer and the 
Common Life,” C. C. Pounder, 5.30 p.m. 

Thurs., Oct. 5.—Junior Lecture.—Poplar Technical College, 
Poplar High Street, London, E.14, “ Boiler Water Treatment,” 
C. J. Haslar, 6.30 p.m. 4% KINGSTON-UPON-HULL AND HUMBER 
AREA SECTION: Royal Station Hotel, Kingston-upon-Hull, 
“Marine Diesel Engine Bearings: Materials and Design,”’ 
P. T. Holligan and R. W. Joy, 7.30 p.m. 


AND 


INSTITUTE OF NAVIGATION 
Tues., Sept. 26.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, All-day meeting, “ The Transit Navi- 
gation Satellite System,” 10 a.m. 


INSTITUTE OF PETROLEUM 
Wed., Oct. 4.—Lecture Theatre, 61, New Cavendish Street, 
London, W.1, “ The Packaging of Lubricants,”’ H. G. Priest, 
5.30 p.m. 


INSTITUTE OF PHYSICS AND THE PHYSICAL 
SOCIETY 


Thurs. and Fri., Sept. 28 and 29.—E.Lectronics Group : Assembly 
Room, Town Hall, Leamington Spa, Joint conference on “‘ The 
Physics of Gas Discharge Devices.” 


INSTITUTE OF WORK STUDY 
Fri., Sept. 29 to Sun., Oct. 1.—College of Aeronautics, Cranfield, 
Annual Conference, “‘ The Scope for Investigation into Office 
and Sales Procedure.” 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 

Tues., Oct. 3.—39, Elmbank Crescent, Glasgow, Presidential 

Address, “In Search of Economic Stability and Security,” 

I4M.,Stewart,,6.30 p.m, 
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INSTITUTION OF HEATING AND ve 
ENGINEERS '’ 
Wed., Sept. 27 to Wed., Oct. 4.—Olympi a 
International Conference on Heating. Vena 
Conditioning to be held during the Exhibition 
Ventilating and Air Conditioning Equipment. 













INSTITUTION OF LOCOMOTIVE ENGI! 


Tues., Sept. 26.—Lecture Hall, Institution o echanical Bj 
eers, 1, Birdcage Walk, London, S.W ‘Orda ~ 
Meeting, Presidential Address, J. F. Harrison, 5.30 pm 


INSTITUTION OF MECHANICAL ENG} 


Tues., Sept. 26.—ScorTtisH BRANCH : Portla 
“Fluid Power Transmission with Particular aaa al 
Hydrostatic Transmission,” D. Firth, 7.30 p.m, 
SHIRE GRADUATES’ BRANCH: Royal Station 0 
Films, “‘ How a Car Engine Works,” and “ Machining 
Nickel Alloys,” 7.30 p.m. 
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Visit to a 


Wed., Sept. 27.—NorTH EASTERN BRANCH : 
power station at Blyth, Northumberland, 2.30 p.m 
MIDLANDS GRADUATES’ BRANCH : ¢ ‘ 


College of Art, G 

Derby, “ Education and Training in the E ineering i 
J. A. Pope, 7.15 p.m. . = : 

Thurs., Sept. 28.—ScCoTTIsH BRANCH : Royal 
and Technology, Glasgow, “ Fluid Power Folleee of 
Particular Reference to Hydrostatic Transmission,” D. - 
7.30 p.m. ye WESTERN GRADUATES’ BRANCH: Collen 
Technology, Bristol, “‘ Long Span Suspension . 
Particular Reference to the Forth and Severn B 
Hardie, and M. F. Parsons, 7.30 p.m. 

Mon., Oct. 2.-NORTH EASTERN BRANCH : Neville Hall, 
Road, Newcastle-upon-Tyne, Chairman’s Address, P. 
6 p.m. ye LONDON GRADUATES’ BRANCH : 1, Birdcage 
Westminster, London, S.W.1, The first of a series ¢ 
lectures on “* Self Expression in Industry,” 7 p.m, 
EASTERN GRADUATES’ BRANCH: Rutherford Co 
Technology, Northumberland Road, Newcastle, G 
Address, 6.30 p.m. 

Tues., Oct. 3.—-NORTH EASTERN BRANCH : Cleveland fj 
Corporation Road, Middlesbrough, Repetition of © 
Address, P. Mayne, 6.15 p.m. %& NORTH WesTERN 
Technical College, Blackburn, “ Review of the Objectives 
some Development Problems of the Westland Ro 
G. S. Hislop, 7.30 p.m. ye SouTH WaLes BRANcH: Se 
Wales Institute of Engineers, Park Place, Cardiff, “ 
Commissioning and Operation of Blyth ‘A’ Power § 
A. E. Powell, and E. Forth, 6 p.m. 4 Scorrisu nt 
BRANCH : Visit to United Glass, Ltd., Shettleston, 
7 p.m. 

Wed., Oct. 4.—-ORDINARY MEETING WITH THE RaiLway E 
EERING Group: 1, Birdcage Walk, Westminster, 
S.W.1, “* Some Speculations on the Future of Railway 
cal Engineering,” F. T. Barwell,6p.m. %& YorKsHIRE 
Afternoon visit to British Oxygen Company, Ltd., Rot! 
The University, St. George’s Square, Sheffield, 1, Chain 
Address, H. Townend, 6.30 p.m. * Arp 
GRADUATES’ BRANCH : Technical College, Lincoln, “ : 
Problems in Single Shaft Axial Turbo-Jet Engines,” & 
Moore, 7.15 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Mon., Sept. 25.—WEeEsT AND EAST YORKSHIRE BRANCH: H 
worth School of Applied Science, The University, Leeds, “ 
Construction of Bradwell Heat Exchangers,” J. Shaw 
G. Cain, 7.30 p.m. 

Tues., Sept. 26.—SOUTH WALES BRANCH : South Wales F 
of Engineers, Park Place, Cardiff, “ Industrial Use of Gam 
W. H. Tarn, 7.30 p.m. 

Thurs., Sept. 28._-MERSEYSIDE AND NortTH WALgs B ; 
Exchange Hotel, Liverpool, “The Natural Ventilation 
Industrial Buildings,”’ F. E. Grandidge, 7.15 p.m. 
BRANCH: Grand Hotel, Sheffield, “‘ Industrial Relat 
W. Carron, 7.30 p.m % 

Fri., Sept. 29.—BIRMINGHAM BRANCH : Imperial Hotel, 
Street, Birmingham, “ The Planning, Application and 
tenance of Industrial Lighting,’”” V. Heydon, 7.30 p.m. 

Tues., Oct. 3.—PETERBOROUGH BRANCH: Whitel Lion E : 
Church Street, Peterborough, “‘ Factory Redeployment @ 
Alternative Production,” 7.30 p.m. 

Wed., Oct. 4.—-East MIDLANDS BRANCH: Sherwood 
County Hotel, Theatre Square, Nottingham, Address by 
Chairman, W. K. Martin, 7 p.m. ¥& Leicester B 
Grand Hotel, Leicester, *‘ Television in Industry,” F, 
Valder, 7.30 p.m. % SOUTHERN BRANCH : Eastleigh Ted 
College, Chestnut Avenue, Eastleigh, “ The Plant 
and Works Study,” 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Tues., Oct. 3.—SCOTLAND REGION : Visit to India Tyre Co 
Ltd., Glasgow, 7 p.m. 

Wed., Oct. 4.—SOUTH WESTERN REGION : 
Lecture Theatre, The University, Bristol, ‘* Rocket Propulsial 
of Aerodynamic and Space Vehicles,” E. G. D. Andrew 
7 p.m. ¥% NortH MIDLANDS REGION : Nottingham 
Club, Victoria Street, Nottingham, “‘ The Application of 
Spark Machining to Die Making in Different Industries 
J. P. Blackshield, 7 p.m 


r 


LIVERPOOL JOINT CHEMISTRY COMMITTEE 


Fri., Sept. 29.—Grosvenor Hotel, Morecombe, “ Plastics Related 
to Petroleum,” T. S. McRoberts, 8.30 p.m. 


NEWCOMEN SOCIETY 


-Science Museum, South Kensington, | 


Wed., Oct. 4. London, 
“John Rennie (1761- 


S.W.7, Annual General Meeting and 
1821),”” Cyril T. G. Boucher, 5.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., Sept. 26.—Manson House, 26, Portland Place, Londea, 
W.1, “ Underground Gasification of Coal—Some Featam’ 
of Instrumentation,” A. E. Balfour, and “ Trends in Mini 
Instrumentation,”’ A. E. Bennett, 6.30 p.m. 


Advanced Engineering Courses 


Advanced Engineering Metrology. NOTTINGHAM AND DIstaict 
TECHNICAL COLLEGE, Burton Street, Nottingham. A po® 
graduate course of twelve lectures will be held on Fridays at 
6.45 p.m., commencing Friday, September 29, 1961. The 
course has been designed for all who are concerned with 
dimensional measurement either in industry or in 

and should also appeal especially to those who have at 
previous courses in engineering measurement. The em 
throughout the course will be on the fundamental prine 
metrology, particularly the more recent developments, 
will conclude with a special exhibition of precise me 
equipment. Prior to each lecture, from 6 p.m. onwa 
college Metrology Laboratory will be open for the di 
equipment and special measuring techniques. Fee 1 










